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PREFACE. 



* In the present work, I have collected the results of the hydro graphical and biological investigations made by me in some of 
the fiords in the north of Norway, in the winter of 1899 and 1900, when at the cost of the Norwegian government and the Borgen 
Museum I made investigations in the iishing waters of Lofoten. For this purpose, I hired a little steamer ,,Gunnar Berg a from January 
to the beginning of May, 1891). During these months, observations were made in the Vest Fiord arid in the sea beyond Lofoten, 
Vesteraalon, Senjen and Finmarken. Several fiords were also visited, as for instance, the Kirk, the 0gs, the Kanstad, the Sag, the 
Tya and the Ofoten Fiords, Skjomon, Rombaken, Malangen, Lyngen, Kvrenangen (including the J0kel Fiord), the Porsanger Fiord etc. 

In the winter of 1900, 8/8 ,,Asbj0rn Sftlsbane u was hired for one month, so that investigations might bo made in the fishing 
banks which would furnish material with which to compare the w^ult^ obtained the previous year. We were also able to visit the 
Morsdal, Batten, Skjerstad and Folden Fiords. Of these, the Sftjerstad Fiord proved to be especially interesting. *. 

The following apparatus were used: 

1. Dr. PETTERSON'S water bottle arid meter wheel, 

2. A crab with JOOO meters af bronze-line, 

3. German nets for plankton gatherings, 

4. Dr. PETERSEN'S closing not, 

5. Dredges and a small trawl for zoological gatherings, 
0. Lines and ropes. 

The dredges and trawl were drawn up by the steam winch, but we took in- the water bottle and the plankton nets with 
one worked by hand. 

I had a very capable assistant, Mr. NIELS UAAGENSEN, both winters, he rendered very great service in many ways. For 
the sake of uniformity, I took all the temperatures personally. In determining the zoological material, 1 have had many helpers, Nor- 
wegians and foreigners. Hut, unless otherwise stated, I am personally responsible for t ho arrangement of tho species, and for the remarks, 
which, in some cases, are added. I am especially indebted to my friend, Mr. E. JOHGKNSEX, for his oxcncdingly careful treatment of 
the Protistplankton and the Diatoms in the Bottom samples. 

To tho following naturalists, I also wish to tender my hearty thanks for their kind assistance, viz: 

A. APPELLOF, O, BIUEXKAP, Miss K. BOXKEVTK. Etw. BROWNK, O. ('AKL.GKKN, R. OOI.LKTT, M. FOSLIE, HERMAN FIUKLK, 
JAMKB GRIEG, R. HARTMEYKH, JOHAN KJ^KR, HANH Ki4u, J. HUITFKLDT-KAAH, G. W. R. LKVINSKN, W. LITNDHRCK, R. C. PI;NNETT. 
G. O. SABS, .1. SPARRE SCHNEIDER and H.i. OSTEUGUEN. 

My thanks arc also duo to the Norwegian government officials and to the managing board of tho Rorgon Museum, for having 
been by them enabled to undertake these investigations. Finally, 1 would especially thank the Director of the ltarge.ii Museum, Dr. 
J. BRUNCHORST, who has, in so many ways, given me valuable assistance. 

Bergen, VH 1904. 

O. Nordgaard. 
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ERRATA. 

Inge 8, line 2 from foot, for 160 m. (sample nr. 154), read 180 m. 

9, for Landego 3 19' E, read Landego 14 4' E. 

9, for Arno 3 15' E, read Arne 14 E. 

10, line 2 from foot, for E t 8, rend E b 8. 

172, line 21, for Rfmmphostella, read Rhamphostomella, 



I. HYDROGRAPHY. 



NOTES, 

The water samples were taken by means of prof. PETTEHSSON'S water-bottle and the titration has been made at the laboratory 
of the Bergen Biological Station by Messrs. THOMAS MATHIESKN (samples of 1899) and RAONAK BARMAN (samples of 1900) according 
to the methods of prof. PETTERSSON. I have made every temperature observation myself with a terinometer of dr. H. GEISBLBB Nachf. 
Faa. MUIXKB in Bonn. 

The distances of the tables are expressed in nautical miles (* 1852 metres). 
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33.80 


168 








80 


2.5 


19.20 


84.74 83.87 


248 




Troldfjord. 




20 


3.3 


18.91 


34.22 


33.37 






' 




100 


2.5 


19.20 


34.74 i 33.87 


249 








30 


3.4 


18.94 


34.27 


83.42 


170 








150 


2.2 


19.17 


84,68 i 88.82 


250 








40 


3.4 


18,94 


34.27 


33.42 


171 








180 


1.9 


19,17 


34.68 38.82 


! 251 




Baftsund II. 


270 





2.7 


18.91 


84.22 


33.37 


172 








200 


1.7 


19.17 


34.H8 \ 33.82 


252 




Between Aarstonen 




20 


2.9 


18,91 


34.22 


33.37 


178 








250 


1.6 


19.17 


34.68 ; 83.82 


253 




and Ulvaag. 




50 


2.9 


18.99 


34.86 


83.50 


174 




Lyngen III. 




1.8 


18.47 


38.41 32.60 


254 








80 


4,0 


19,05 


34.46 


33.61 


175 




6945.5 N., 




10 3.2 


19,09 


34.54 8368 


255 








100 


6.2 


19.51 


35,28 


34.40 


176 




2022' E. 




80 3.4 


19.20 


34.74 88,87 


256 








150 


6.5 


19.65 


35.54 


34.64 


177 

178 




Abreast of Spokenes. 




50 

80 


3-4 
3.4 


19.20 
19.20 


34.74 83.87 
34.74 33.87 


257 

258 








200 
250 


6.5 
6.6 


19.69 
19.69 


35.HO 
35.60 


34.70 
34.70 


179 








100 


3.4 


19.24 


34.80 33,94 


259 


4 


Skroven. 


380 





3.0 


19.02 


34.42 


33.56 


180 








150 


3.4 


19.24 


34.80 83.94 


260 




5 miles USO of 8. 




50 


3.8 


19.02 


3442 


83.56 


181 








200 


2.9 


19.24 


84. HO 33.94 


1 261 








80 


8.5 


19.02 


34.42 


33.56 


182 
183 


29 


Malangeu. 
Betwetm Lysbotn 


350 



10 


2.8 
2.9 


19.23 
19.23 


34.79 88.92 
34.79' 33.92 


262 

263 








90 
100 


4.8 
6.4 


19.17 
19,43 


34.18 
35.14 


88.82 
34.26 


184 




and Stonneabotn. 




20 


2.9 


19.23 


84.79 , 33.92 i 


264 








150 


7.1 


19.80 


35.80 


3489 


185 








30 


2.9 


19,23 


34.79 33,92 


265 








200 


7.0 


19.95 


36.07 


85.14 


186 








50 


2,9 


19.2S 


34.79 33.92 


266 








250 


6.9 


19.95 


36.07 


35.14 


187 ! 






80 


2.9 


19.2B 


34.79 33.92 


1 267 








300 


6.4 


19.95 


86.07 


85.14 


188 ! 
* \j\j 






100 


2.9 


19.23 34.79 83.92 ; 


268 








375 


6.3 


19.95 


36.07 


35.14 


189 






120 


3.0 


19.26 84.84 ; 33.97 ' 


269 


6 


Tranedybet. 


630 





2.5 


18.99 


84.36 


83.50 


190 ! 






150 


3.2 


19.2H 34.84 1 83,97 i 


270 




68<> 15.5' N., 




20 


2.7 


18.99 


84.36 


3350 


191 








180 


8.9 


19.33 


84.97 34.10 


; 271 




15<>49' E. 




50 


2.8 


18.99 


34.36 


33.50 


192 








200 


4.1 


19.33 


34.97 34.10 


272 




Between Lodingen 




80 


4.6 


19.13 


34.60 


33,74 


198 






250 


5.5 


19.58J 85.41 34.52 


273 




and Trnne. 




100 


5.5 


19.36 


35.02 


34.15 


194 






300 5.5 


19,58 35.41 84.52 


274 








150 


6.5 


19.80 


35.80 


34.89 


195 








350 5.5 


19,58 35.41 


8452 


1 275 








200 


6.4 


19.88 


35.95 


35.03 


196 


31 


Hflla, 


150 





2.1 


18.84 34.09 


33.25 


276 








250 


6.4 


19.8$ 


35.95 


35.08 


197 




Svolvrer, Lofoten. 




10 


2.5 


18.84! 34.09 


33.25 


i 277 








300 


6.3 


19.95 


36,07 


35.14 


198 








2(3 


2.5 


18.84 i 34.0 


83.25 


: 278 








400 


6.B 


19.95 


36.07 


35.14 


199 








30 


2.6 


1884 34.09 


3325 


i 279 








500 


6,3 


19,95 


36.07 


35.14 


200 








40 


2.7 


18.84 3409 


83.25 


1 280 








600 


6.3 


19.95 


36.07 


35.14 


201 








50 


3.3 


18.91 34.22 


33.37 


281 








630 


6.3 








202 








60 


3.9 


1895 34.30 


J33.44 


282 


7 


Ofoten I, 


360 





1.7 


1887 


34.14 


33.80 










80 5.2 


19.11 34,57 


33.72 


283 




Between Uavnes 




20 


1.9 


18.87 


84.14 


33.30 


204 








100 6.4 


19.39 i 35.07 


114.20 


284 




and Kftmsund. 


50 


1.9 


18.87 


3414 


88.30 


205 








120 6.7 


1954 34.34 


34.45 


285 






80 


8.6 


19.02 


34.42 


83.5(5 


206 








150 


6.8 


19.62 35.48 


B4.59 


286 








100 


5.7 


19.32 


34.95 


34.08 


207 




Lilandsbugten, 







2.2 


18.80 


34.01 


83.18 


287 






120 


6.2 


19.61 


85.47 


84.57 


208 




0stne*fjord. 




10 


2.2 


18.84 


34.09 


aa.25 


288 






150 


6.4 


19,73 


35.08 


34.77 


209 








20 


2.4 


18-84 


34.09 


83.25 


289 






5*00 


6.3 


19.84 


35,87 


84,96 


210 








80 


3.3 


18,91 


34.22 


83.37 


290 






250 


6.3 


19.84 


85.87 


34,96 


211 








40 


8.4 


18.91 


34.22 


#3,87 


291 






JHX) 


6.3 


19.88 


35,95 


35.08 


212 








46 


8.5 


18.95 


34.30 


bU44 


292 






850 


6.3 


19.88 


35.95 


35.08 


218 








55 4.7 


19.10 


84.56 


J33.70 


293 


Ofoten II. 


258 





1.5 


18.87 


34,14 


33.30 


214 




Folstad. 


120 


2.5 


18.84 


34.09 


88.25 


294 


Between Bogen 




20 


1.8 


18.87 


34.14 


38.30 


215 




08tnefjord, 




10 


2.7 


18.84 


34,09 


33.25 


; 295 


and Ballangen. 




50 


1.8 


18.87 


34.14 


33.30 


216 








20 


2.8 


18.84 


34.09 


iW.25 


296 






80 


1,9 


18.91 


34.22 


38.37 


217 








30 


8.4 


18.95 


3430 


33.44 


297 






100 


5.4 


19.40 


35.09 


34.21 


218 








40 


4.0 


18.99 


34.36 


3 50 


298 






120 


6.2 


19.65 


35.54 


34.64 


219 








50 


4.3 


19.03 


8444 


33,58 


299 






150 


6.2 


19.73 


35.68 


34.77 


220 








60 


4.6 


19.07 


34.50 


33.65 


300 






200 


6,2 


19,80 


85.80 


34.89 


221 








80 


5.5 


19.23 


34.79 


3392 


301 






250 


6.2 


19.84 


85.87 


84.9H 


222 








100 


6.5 


19.50 


35.27 


84,88 


302 8 


Bombaken I. 


40 





0,2 


18.80 


84.01 


33.18 


223 








120 


6.7 


19.58 


85.41 


84.52 


303 


At the head of B. 




10 


0.2 


18.84 


34.09 


33.25 


224 




Helle. 


140 





2.1 


18.84 


84.09 


83,25 


804 






20 


0.8 


18,84 


84.09 


83.25 


225 




0tnofjord. 




10 


2.2 


18.72 


83.87 


33.04 


805 






80 


0.4 


1884 


34.09 


33.25 


226 








20 


2.8 


1880 


34.01 


33.18 


306 






40 


. 0.5 


18.84 


84.09 


88,25 


227 








30 


2.5 


18.80 


84.01 


3318 


307 


Bombaken II. 


110 





0.2 


18.84 


34.09 


38.25 


228 








40 


2.7 


18.80 


34.01 


83.18 


808 


Abreast of ytre 




20 


0.5 


18.84 


34,09 


33.25 


229 








50 


8.75 


18.95 


34,30 


83.44 


809 


Sildvik. 




50 


0,7 


18.84 


34,09 


83,25 


230 








60 


4.3 


19.03 


34.44 


33.58 


310 








80 


0.7 


18,84 


34.09 


33.25 


231 








80 


5.4 


19.09 


34.54 


83.68 


311 








110 


0.6 


18.91 


34.22 


83,87 


232 








100 


6.4 


19.32 


34.95 


34.08 


312 




Bombaken III. 


810 





1.4 


18.87 


34.14 


33.30 


233 








120 


6.7 


19.54 


35.34 


34.45 


318 




Inside 0ijord. 




20 


1.4 


18.87 


34.14 


8&80 


234 








140 


6.7 


19.62 


35.48 


34.59 


314 








60 


1.4 


18.87 


84,14 


33,30 




February 
















815 




- 




80 


1.4 


18.87 


34.14 


33.30 


235 


i 


Henningveer, 


100 


10 


8.4 


18.98 


34.34 


33.49 


816 








100 


4.8 


1998 


34.88 


34,01 



Hydrography. 





1899 


* 


1 


||| 


Hi 


Saline contents 


1899 




S 


| "5-1 jjj 3 a! Saline contents 

.^ "2 ! ** z .2 ! 


Nr. 




Locality 


f 


5 i' 


i!j 


01. 


Salt Salt 


Nr. 




.a ""- 1 cs g p ^y 
Locality j | .a " : & g 3 Cl. 


i Salt i Salt 




I 











*!= K 


if s 


pel- 


per per 


Date 


: 1 1M * i g * 5 ; per 


per j per 




Date 




06 


ftl f 1 




litre 


litre 


mille 


i [fi-g g'S'gji litre 


litro . millo 
















i 








i 




February 


Rombaken III. 


Metres 


Metre* 


c 




i 


February 


Heine I. Metre** Metres 


00 




317 


8 






120 


0.0 


19.54 


85.84 


84.45 


392 23 


j 


120 


0.5 19.69 


> 35.00 34.70 


818 








150 


6.0 


19.69 


35.00 


34.70 


293 


! 


150 


6.2 19.91 


30.00 35,08 


819 








200 


0.0 


19.69 


85.00 


84.70 


394 


i 


180 


0.2 I 19.91 


36.00 85.08 


320 








250 


6.0 


19.76 


35,73 


34.82 


395 


Heine 11. 130 





3.0 


19.12 


84.59 33.73 


321 








800 


6.0 


19.76 


35.73 


34 82 


390 


8 miles OtH of 11. I 


20 


3,1 


19.12 


34.59 38.73 




9 


Bkjomen I. 


40 





1.9 


18.91 


34.22 


33.37 


897 




50 


4.6 19.29 


! 34.90| 34.02 


823 




At Elvegnard. 


it- 


20 


1.9 


18.84 


84.09 


38.25 


398 


1 


80 


5.0 19.44 


j 35.10 ' 84.28 


324 








40 


2.0 


18.94 


34,27 


33.42 


399 j 






KM) 


5.0 


19.51 


i 35.28 84.40 


325 




Skjomen II. 


150 





1.8 


18.99 


34.30 


33.50 


400 






120 


0.8 19.72 


i 35.06 34.75 


326 




Abreast of Rontind. 




20 


1.8 


18.91 


84.22 


83.87 


401 




Heine 111. 


85 





2.7 19.04 


i 34.45 j 33.69 


827 








50 


1.8 


18.91 


34.22 


33.37 


402 




4 milt?* OtS of R. 




20 


8.7 19.19 


34.72 


33.85 


328 








100 


1.7 


18.91 


34.22 


38.37 


! 403 






50 


4.5 19.33 


34.97 


34.10 


829 








150 


1.7 


18.94 


34.27 


33.42 


404 






85 


0.1 19.55 


35.36 


84.47 


880 




At FroHtfaen. 







1.7 


18.94 


34.27 


83.42 




March 


i 


















At the head of the 














405 


I 


E venal nd I. 


157 





3.9 19.31 


34.93 


34.00 






Skjornenfjord. 














400 


7 mill* 80 of 




20 


3.9 19.31 


34.93 


84.00 


331 




Ofotenfjord. 




550 


6.3 


19.95 


30.07 


35.14 


407 




Lofotoddon. 




50 


4.3 


19.40 


35.09 


8421 






Abreast of 8 karat ad. 














408 








80 


4.5 


19.47 


85.22 


34.34 


332 


. 13 


Stremnien 1. 


80 





2.2 


19.02 


3442 


3H.50 


409 








100 


5.55 


19.02 ! 35.47 ! 34.58 


388 




At HenningHvwr. 




20 


2.3 


18.94 


34.27 


33.42 


I 410 






120 


6.8 


19.05 


35.53 i 34.64 


334 








50 


3.8 


18,94 


34.27 


33.42 


i 411 






150 


5.0 


19.09 


85.00 j 84.70 


335 








80 


3.4 


19.13 


34.60 


33.74 i 


i 412 


Mo.skfnstr<unmen I. 


204 





2.8 i 19.10 


3406 38.80 


336 




Stremmen II. 


35 





1.7 


19.02 


84.42 


33.50 


418 


10 miles SO of 




20 


3.4 


19.20 


3474 33.87 


837 








20 


1.7 


18.94 


34.27 


83.42 


1 414 


I Lofotodden, 




50 


3.4 


19.20 


34.74! 33.87 


338 








30 


1.75 


18.94 


84.27 


33.42 i 


! 415 






HO 


3.9 


19,35 


35.00 34.13 


339 




Skrnven. 


248 





2.1 


19.05 


34.46 


33.61 


410 




100 


4,5 i 19.43 


35.15 84.26 


840 




5 miles SWt.3 of 8. 




20 


2.9 


19.02 


34.42 


83.50 


i 417 j 




120 


4.7 19.47 


35.22 34.84 


341 








50 


8.0 


19.02 


34.42 


33,50 


418 




150 


5.0 19,51 


35.28 34.40 


342 








80 


8.1 19.05 


34.46 


33.01 


; 419 




200 


0,0 


19.85 


35.89 34.97 


843 








90 


3.8 19.13 


34.00 


33.74 ; 


, 420 8 Kirkfjord I. 


108 ! 


2.0 


18.79 


34.00 


3UO 


844 








100 


5.4 19,35 35.00 


34 13 ! 


s 421 Inside tln> Vorfjord. 




20 


2.5 


18.90 34.18 33.35 


345 








110 


6.4 19.51 1 35.28 


34.40 


' 422 i 


50 


2.0 18.97 


34.38 


33.48 


340 








120 


0.85 


19.69 35.60 


34.70 ! 


423 100 


2.7 1H.97 


34 33 


33.48 


347 






150 


6.8 


19.83 85.85 


34 94 i 


424 


Kirkfjord It. j 50 ' 


1.5 


1H.07 


33,78 


32.95 


348 








200 


0.7 19.91 80,00 


35.08 ; 


I 425 


In the middle of 50 


2.5 


18.93 


34.26 


33.40 


349 








240 


0.6 


19.91 30.00 


35.08 i 


the Kirkfjord. | i 








350 




Brottesnos Kkroven. 




410 


6.3 19.91 


36.00 


35.08 | 


420 ! 4 Heine 1. 150 j 2.1 19.01 


34.40 83.54 






Between Brettesnes 


. 








427 ! : 11 mill* SO ..f H. 


20 | 2.3 19,01 


34.40 83.54 






and Skroven. 










i 428 ! 




40 


2.85 19.01 


84.40 33.54 


351 


17 


Oxsund. 


030 





1.1 


18.83 


84.07 


33.23 


! 429 




50 


2.5 19.05 


84.47 33.01 


352 




08!' N., 




20 


1.8 


18.80 


34.13 


33.2H 


! 430 


i 


60 8.4 19.13 


34.00 33.70 


353 


I518'.5'K. 




50 


2,7 


18.97 


34.32 


88.48 


481 ' 






70 ! 5.1 19.35 


35.00 34.18 


354 


Between Hnrninero 




80 


5.4 


19.29 


34.90 


34.02 


432 ' 




80 5.9 19.43 


35.15 34.20 


H55 


Mini Lundo. 




100 


0.4 


19.38 


35.00 


84.191 


438 






KM) ' 0.5 19.58 


35.41 8452 


356 






150 


6.9 


19.72 


35.06 


34,75 1 


434 






120 6.0 19.02 


85.48 34.fi9 


357 






200 


6,8 


19.83 


35.85 


34.91 


485 








150 tt.7 19.09 


35.00 34.70 


358 








250 


6.6 


19.83 


35.85 


84 94 


436 


5 


Ure 1. 230 


2.0 






359 








800 


0.0 


1991 


86.00 


35.08 


487 


9' 8 milt* SSO of U. 


20 2.7 19.13 


84 00 


83.76 


860 






400 


6.4 


19.91 


36.00 


35.08 


488 




50 : 2.7 19.13 


34,60 


33.70 


301 






500 


0.3 


19.91 


30.00 


35.08 


439 






80 2.8 


19.13 


34.00 


33.70 


362 








030 


6.8 


1991 


86.00 


H5 08 


440 






100 ' 4.0 19.24 


84.80 


8394 


863 




Sagfjurd I. 


210 





2.7 


18.97 


34.32 33.4H 


441 


! 


120 5.2 


19.43 


35.15 


34.20 


364 




At Furriiuvsvatggen. 




10 


8.1 


19.00 


34.38 


38.52 i 


442 i 




150 ! 0.7 


19.05 


35.53 


84.04 


365 








20 


3.9 


19.08 


34.52 


33.00 


443 i 


200 ! 0.8 


19.85 


85.89 


34.97 


366 








50 


0.1 


19.37 


35.04 


34.10 


444 


H('i,nm R sv;,T 1. | U2 


2.1 


19.01 


3440 


3354 


867 








100 


0.85 


19.58 


35.42 


34.52 


445 


mile* SWfW'/jW 


20 i 8.0 


19.01 


34.40! 33.54 


368 








200 


0.4 


19.80 


35,80 


34 8!) 


410 


of H. 


60 8.1 


19.01 i 


34.40 i 33.54 


369 


21 


HemiingHvaer I. 


85 





2.0 


19.00 


34.38 


33.52 


447 






80 8.1 


19.13! 


34.00i 33.76 


370 




4 mile* SSW of H. 




20 


2.6 


19.00 


34.38 


33 58 


448 


KM) 5.4 19.39 


35.07 84.20 


371 








50 


3.2 


19.12 


34.59 


33,73 


449 


120 5.4 i 19.39 


35.07 34.20 


872 








85 


4.2 


19.29 


34.90 


84.02 


450 ; 


140 0.2 


1K.58 ! 


35.41 8 4.52 


373 




Henningivn;r II. 


98 





2.6 


19.00 


34.38 


33.52 


451 Henninx-svtrr 11. , 110 


i 1.7 


18.97 


8432 


33.48 


374 




6 miles tiS W of H. 




20 


2.0 


19.00 


8488 


33.52 


452 


5 miles SWtW of H.! 


60 2.1 


19.01 


34.40 


33 54 


875 








00 


8.0 


19.08 


34.52 


83.66 


453 




80 25 19.04 


34.45 


33.59 


376 








90 


8.9 


19.20 


34,84 


33.97 


454 1 


( 


100 


5.1 


19.89 


35.07 


34.20 


377 




Henningsvier III. 


260 





2.0 


19.00 


34.38 


33.62 


455 


10 


HiHvrcrfluket. j 175 


1,2 I8.82i 


34.05 


8321 


378 




10 milen SSW of H. 




20 


2.9 


19.08 


34.52 


33.00 


450 




Outnide the Ogs- ! 


20 1.25 18.90 


34.20 


33.36 


879 








50 


4.0 


19.20 


34.84 


3897 


457 




fjord. 


50 1.3 


18.90 


34.20 


83.35 


380 








80 


5.3 


19.44 


35.16 


84.28 


458 




i 


80 1.3 18.90 


84.20 


83.35 


381 








100 


0.9 


19.62 


85.48 


34.59 


459 






100 1.4 


18.93 


84 2tt 33.40 


382 








120 


7.0 


19.09 


35.60 


3470 


400 




i 


150 1.5 


18.93 


34.20 : 83.40 


883 








150 


0.9 


19.80 


35.80 


34.89 


401 




! 


170 i 1.6 


18.93 j 


34.26 38,40 


884 








200 


0.7 


19.88 


35.95 


35.08 


462 




FIrtket H. | 225 


220 


1.7 


18.93 ; 


34.20 33.40 


885 








250 


0.0 


19.88 


35.95 


35,03 






Nearer to the mouth; 






i 






886 


22 


MortNiind I. 


280 


220 


0.6 


19.88 


85.95 


86.03 






of the Ogifjord. 


















SO of Mortarad. 














403 




Brett esnes I. 


177 





1.7 


19.01 


34.401 38.54 


387 


23 


Heine I. 


180 





2.7 


19.04 


34.45 


33.59 


464 




8 l /4 Jil< SO l / 4 O 




20 


1.8 


19.01 


34.40 


33,54 


888 




12 miles OtS of B. 




20 


2.7 


19.04 


34.45 


33.59 


465 




of B. 




50 


1.9 


19.01 


34.40 


33.54 


869 








50 


4.1 


19.29 


84.90 


34.02 


400 








100 


2.7 


19.13 


34 00 


33.70 


890 








80 


5.0 


19,58 


35.42 


84.52 


467 








l&O 


4.9 


19.35 


35.00 34.18 


891 








100 


5.2 


19.51 


85.28, 


34.40 


468 






150 


0.7 


19,05 


85.53 I 34.64 



O. Nordgaard. 
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o 


*'*3 2 


S ** 5 


per 


per 
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a 
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s-sg 


per 
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C 
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litre 
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3 






1 > 


H*o # 


litre 


litre 


mille 


March 


Metres 


; ! 
Metres 








March 


Tranodybet. 


Metres 


Metres 


C 








469 10 Bretteonen f. 




170 6.7 


19.77 


35.75 


34.87 


547 


18 






100 


5.0 


19.47 


36.22 


34.84 


470 i Ui'tfttennoH II. 


180 





1.5 


18.97 


34.32 


33.48 ! 


648 








150 


6.2 


19.72 


36.66 


3476 


471 | ; 1 mile NtOV B O 


20 1.8 


18.97 


84.32 


33.48 


549 








200 


6.5 


19.87 


35.92 


85.00 


472 i ' of B. I. 


50 1.9 


19.01 


34.40 


33.54 


55(3 








600 


6.5 


19.87 


35.92 


35.00 


473 ! j 80 i 2.4 


19.18 


34.60 


33.76 


551 


20 


H01a. 


150 





1.0 


18.96 


34.31 


33.46 


474 i 1 


100 26 


19.16 


34.66 


33.80 


552 




At Bvolvaer. 




20 


1.2 


19.00 


34.38 


33.53 


575 | 




120 ! 4.0 


19.31 


34.93 


34.06 


553 








50 


1.3 


19.08 


84.44 


33.58 


476 


; 


i 140 


6.3 


19.58 


36.41 


34.52 


554 r 






80 


4.0 


19.29 


34.90 


84.03 


477 




i 150 


6.8 


19.78 


35.68 


34.77 


555 i 






100 


4.6 


19.36 


35.02 


34.14 


478 




180 


6.7 


19.80 


85.80 


34.89 


656 








120 


5,2 


19.51 


35.28 


34.40 


479 


Baftsund 1. 


48 





2.3 


1882 


34.05 


83.21 


557 








160 


6.6 


19.77 


85.75 


34.84 


480 


Off the Troldfjord. 




20 


2.4 


18.97 


84.82 


33.48 


558 




BalHtad. 




95 


4.3 


19.44 


35.17 


34.29 


481 






45 


8.1 


19.04 


34.45 


33.59 


559 




Bahtud I. 


180 





2.0 


19.18 


84.70 


23.84 


482 


11 


KaiiMtadfjord I. 


30 





1.6 


18.79 


34.00 


83.16 


560 




10V B miles 88O 




20 


2.1 


19.11 


34.57 


33.72 


483 




At the lioad of K. 


80 


2.2 


18.97 


84.32 


83.48 


561 




of B. 




50 


2.6 


19.22 


84.77 


3891 


484 




KaiiNladfjord 11. 


84 





1.7 


18.86 


34.13 


33.28 


! 562 








80 


3.1 


19.89 


35.07 


34.20 


485 




Inside the Kvalo. 




20 


2.2 


18.97 


34.82 


33.48 


563 








100 


3.4 


19.32 


34.95 


8408 


486 








50 


2.0 


1897 


34.32 


33.48 


! 561 








120 


5.15 


19.47 


35.22 


34.84 


487 








80 


1.8 


18.97 


34.82 


33.48 


! 565 








150 


6.3 


19.69 


35.60, 


34.70 


488 




Kauatad fjord III. 


94 


90 


1.6 


18.97 


8482 


33.48 


506 








180 


6.7 


19.69 


35.60 


34.70 




i Inside th ridjje. 














567 




Balstad II. 


130 





2.0 


19.15 


84.65 


88.79 


489 




Kanatadfjord IV. 


95 


20 


1.4 


18.90 


84.20 


33.35 


568 




6V 8 miles SSO of B. 




20 


2.0 


19.15 


34.65 


38.79 


490 




Outride the ridge. 




90 


4.4 


19.81 


34.98 


34.06 


569 








60 


2.1 


19.15 


34.65 


83.77 


491 


18 


Holn. 


160 





1.3 


18.97 


34.32 


33.48 


570 








80 


3.0 


1925 


34.82 


33.96 


492 




SvolvKT, Lofoten. 




20 


1.6 


18.97 


34.32 


83.48 


571 








100 


3.95 


19.39 


85.07 


84.20 


493 








50 


2.0 


19.13 


34.60 


38.76 


572 








130 


5.75 


19.58 


35.41 


84.62 


494 








80 


3.45 


19.20 


34.74 


38.87 


573 




Balstad III. 




75 


3.5 


19.22 


84.77 


83.91 


495 








100 


4.0 


19.27 


84.86 


34.00 


574 




HenningHvaer I. 


105 





1.5 


19.08 


34.52 


83.67 


496 


1 




120 


5.1 


19.43 


35.15 


84.26 


575 




8V C miles StO of H, 




20 


1.5 


19.08 


84.52 


33.67 


497 


j 




150 


6.1 


19.62 


35.48 


34.59 


576 








50 


1.5 


19.08 


34.52 


33.67 


498 




UennhigNvter I. 


100 





1.6 


19.04 


34.45 


33.59 


577 








80 


2.0 


19.08 


34.52 


33.67 


499 




5 miles 8OtOV 8 O 




60 


2.4 


19.18 


84.60 


33.76 


578 








105 


4.8 


19.89 


35.07 


3420 


600 




. of H. 




100 


3.2 


19.31 


34.93 


34.06 


579 




HenningNvser II. 


280 





1.7 


19.08 


34.52 


83.67 


501 




HemungHvter II. 


250 





1.8 


19.04 


34.45 


83.69 


580 




6 miles StOV fi O 




20 


2.0 


19.04 


34.45 


33.59 


502 




6 miles 8tO l /0 




20 


2.2 


19.13 


34.60 


33.76 


581 




of H, 




60 


1.8 


19.08 


34.52 


33.67 


503 




of H, 




50 


2.6 


19.13 


34.60 


33.76 


582 








80 


2.5 


19.37 


85.04 


84.17 


504 








80 


3.7 


19.35 


36.00 


84.13 


583 








100 


3.9 


19.44 


85.17 


84.29 


505 








100 


5.3 


19.51 


35.28 


34.40 


584 








120 


5.5 


19.51 


35.28 


3440 


606 








120 


6.9 


19.58 


35.41 


34.52 


585 








160 


6.6 


19.72 


35.66 


34.75 


507 








150 


6.7 


19.73 


35.68 


34.77 


586 








180 


6.8 


19.79 


35.78 


34.87 


608 








200 


6.8 


19.88 


35,95) 85.03 


687 








200 


6.8 


19.82 


88.84 


34.92 


509 








250 


6.7 


19.96 


36.09 j 35.16 


588 








250 


6.6 


19.87 


35.92 


36.00 


r610 


14 


Bigvier I. 




60 


2.0 


19.04 


34.451 83.59 


589 








280 


6.55 


19.90 


35.98 


35.06 






At Rittvwr in East 














590 


21 


Moskenetremmen . 


100 


100 


6.5 


19.72 


35.66 


34.75 






Lofoten. 


















5 miles SOUS of 














511 




Risvter 1.1. 


250 


100 


4,6 


19.39 


35.07 


34.20 






Lofotodden. 














612 








150 


6.1 


19.65 


35.53 


34.64 


591 




Reine I. 


105 





2.5 


19.19 


34.7<J 


83.86 


513 








200 


6.6 


19.80 


85.80 


34.89 


592 




5 miles SOtS of R. 




20 


2.65 


19.22 


84.77 


33.91 


514 




Ri*va;r III. 




50 


2.8 


1916 


34.66 


83.80 


593 








60 


2.80 


19.22 


34,77 


88.91 


515 








85 


4.7 


19.43 


35.15 


34.26 


594 








80 


2.95 


19.22 


84.77 


33.91 


516 




1'Htilftgrunclen. 


125 


20 


1.6 


1896 


34.31 


33.46 


595 








106 


5.00 


19.51 


85.28 | 34.40 


517 




Fishingplace at 




60 


1.8 


18.96 


84.31 


88.46 


596 




Varo. 


175 





8.2 


19.33 


84.97 


34.10 


518, 




Rivftr. 




80 


2.7 








697 




7 miles StW of 




20 


3.25 


19.83 


84.97 


84.10 


519 








100 


3.4 


19.22 


34.77 


33.91 


598 




Maahornet. 




50 


8.3 


19.33 


84.97 


34.10 


620 








110 


48 


19.82 


84.95 


84.08 


599 








80 


4.3 


19.43 


36.14 


8426 


521 








120 


5.6 


19.55 


35.36 


34.47 


600 








100 


5.1 


19.68 


86.41 


34.52 


522 




0gsf,iord I. 







2.1 


18.43 


33.34 


82.54 


601 








120 


6.65 


19.65 


35.53 


34.64 


523 




At the head of the 




20 


2.2 


1872 


33.87 


33.04 


602 








150 


6.7 


19.83 


35.86 


34.94 


S- 




fjord. 




50 


2.1 


18.75 


83-92 


88.10 


603 








170 


6,8 


19.90 


35.98 


35.06 










100 


2.1 


18.75 


33.92 


33.10 


604 


22 


Roathavet. 


930 





6.06 


19.87 


85.92 


35.00 


526 




0gwfjord II. 


207 





1.8 


18.67 


88.78 


32.95 


505 




683' N., 




20 


5.2 


1987 


85.92 


86.00 


627 




At Halvarao. 




20 


1.6 


18.86 


34.13 


83.28 


606 




100'.5 B. 




50 


6.0 


19.92 


36.01 


35.09 


528 








60 


1.7 


18.89 


34.18 


33.33 


607 








80 


6.4 


20.01 


86.18 


85.24 


529 








100 


1.6 


18.89 


34.18 


83.33 


608 








100 


6.4 


20.05 


36.25 


36.51 


580 








150 


1.4 


18.89 


34.18 


33.33 


609 








120 


6.4 


20.05 


36.25 


35.81 


531 








200 


1.4 


18.89 


34.18 


38.33 


610 








150 


6.8 


20.05 


36.25 


35.31 


582 


16 


Tranodybet. 


640 





1.5 


19.03 


34.44 


33.58 


611 




^ 




200 


6.15 


20.05 


86.25 


85.31 


533 




Between Trano and 




20 


1.6 


19.00 


3438 


88.58 


| 612 








250 


6.8 


20.05 


36.26 


35 3f 


534 




Lodingtm. 




60 


3.0 


19.18 


34.70 


83.84 


I 618 








800 


5.6 


20.05 


86.25 


35.81 


535 








80 


4.2 


19.29 


84.90 


34.08 


614 








400 


6.4 


20.05 


86.26 


36.31 


586 








100 


4.2 


1929 


84.90 


34.03 


61\ 








600 


4.05 


19.94 


36.05 


35.13 


537 








150 


6.6 


19.72 


35.66 


34.76 


616 








600 


2.6 


19.94 


86.05 


36.13 


588 








200 


6.4 


19.83 


86.86 


34.94 


617 








700 


1.3 


19.87 


85.92 


36.00 


589 








250 


6.5 


19.90 


35.99 


85.06 


618 








900 


1.1 


19.87 


36.92 


85.00 


540 








300 


6.5 


19.90 


3599 


35.06 


619 




20 milea NW of 







3.7 


19.51 


35.28 


34.40 


541 








600 


6.8 


19.90 


35.99 


85.06 






Beat. 














642 








607 


6.3 


19.90 


35.99 


85.06 


620 




30 mites NW of 




100 


5.6 


19.79 


8666 


84.75 


548 








640 


6.3 


19.90 


36.99 


85.06 


621 




R0*t. 




195 


6.4 


19.97 


36.10 


36.18 


644 


18 









1.4 


18.98 


34.25 


33.41 


622 




40 miles NW of 







4.4 


19.68 


35.69 


34.69 


545 








30 


1.6 


19.00 


84.88 


33.63 






Bout. 














546 








80 


3.0 


19.18 


34.70 


33.84 


1 623 


24 


B0st I. 


120 





3.1 


19.62 


85.30 


34.42 
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i ^ A ^ ^ , g *g; litre litre mille 
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Bast I. 


Metres 


Metre* 











April 


Hela. 


Metres 


Metres 


C 






624 


24 Outside Beat. 




20 


3.16 


19.52 


35.30 


34.42 


704 4 


At Hvolvaer. 




20 


1.0 


10.03 34.44 33.58 


625 


. 




50 


8.05 


19.59 85.80 


84.42 


705 






50 


1.05 


10.15 34.65 33.78 


626 


i 




80 


3.05 


19.52 35.30 


34.42 


706 




80 


4.1 


10.41 35.10 34.23 


627 






100 


3.6 


19.55 


35.36 


84,47 


707 




100 


5.6 


10.63 35.50 i lU.'JO 


628 


i 




120 


4,25 


19.63 


35.50 


34.60 


708 




120 


5.0 


10.74 35.70 


34.70 


629 


Bout II. 


105 





2,9 


19.55 85.36 


84.47 


J 700 


i 




1 50 


6.4 


10.85 35.80 


34.97 


680 


Outside Boat 




20 


3.35 


19.55 


85.36 


34.47 


! 710 H HenningHvifer J. 


95 





1.1 


10.18 34.40 


33.84 


631 








50 


4.4 


19.67 


35.57 


34,67 


711 


4Vn miles BO of H. 


20 


1.1 


10.18 


34.40 


33.84 


682 








80 


4.5 


10.67 


35.57 


34.67 


712 




50 


1.1 


10.18 


34.40 


33.84 


683 








100 


4.85 


10.74 


35.70 


34.70 


713 




70 1.4 


10.18 


34.40 


33 84 


634 


25 


Bost I. 


136 





2.0 


19.44 


35.16 


3428 


714 






80 1.7 


10.18 


34.40 


3H.84 


635 




Inside Best. 




20 


2.8 


19.44 


35.16 


34.28 


715 






03 


2.55 


10.33 


84.06 


34.10 


636 








50 


3.4 


10.52 


35.30 


34.42 


716 


HeimingMVier 11. 


165 





1.75 


10.22 


34.77 


33.01 


637 








80 


3.5 


19.52 


35.30 


34.42 


717 


6 miles SO of H. 1 


20 


1.85 


10.22 


34.77 


33.01 


638 








100 


3.8 








718 




50 


1.H5 


10.22 


34.77 


33,01 


639 








120 


3.8 


19.55 


35.36 


3447 


710 




80 


2.85 


19.30 


34.01 


34.05 


640 




Best II. 


150 





2.5 


19.74 


35.70 


34.70 


720 




100 


4.3 


1037 


35.04 


34.17 


641 




Inside Best, 




50 


4.05 


19.55 


35.36 


3447 


j 721 




120 


5.55 


10.56 


35.37 


84.40 


642 








100 


5.6 


19.74 


3570 


34.70 


j 722 






160 


6,6 


19.74 


35.70 


34.79 


643 








120 


6.6 


19.85 


35.00 


84.07 


728 7 


Stem? I. 


85 





1.05 


10.06 


34.49 


33.68 


644 








150 


67 


10.03 


36.04 


35.11 


724 


6V 2 miles StO of 8 




20 


1.8 


10.10 


34.56 


33.70 


645 


27 


BlMVHH'. 


45 


45 


2.8 


10.33 


84.97 


34,10 


7-25 




50 


1.5 


10,14 


34.63 


33.77 


646 




Gulvik, 


100 





0.9 


19.03 


34.44 


33.58 


j 726 i 


80 


1. 65 


10.14 


34,68 


33.77 


647 








20 


1.2 


19.11 


84.57 


33.72 


727 


Stone II. 194 


1 .05 


10.21 


81.75 


33.80 


648 


i 




50 


2.5 


10.22 


34.77 


33.01 


i 728 : 


0/ e miles StO of 8. 


20 1 .05 


10.21 


34.75 


33.89 


649 


i 




80 


5.4 


10.55 


35.36 


8447 


i 720 




50 2.0 


10.37 


35.04 


34.17 


650 


i 




100 


6.1 


1074 


35.70 


34.70 


730 




80 2.05 


10.37 


35.04 


34.17 


651 


28 Tysfjord 1. 


725 





0.75 


10.03 


84.44 


33.58 


731 


100 4.fi 


10.52 


86.30 34.42 


652 


6812'.5 N., 


50 


2.3 10.15 


34.65 


33.70 


! 732 


120 5.7 


10.67 


35.57 


34.67 


658 


j 1<J12'.5 E, 




00 


4.4 19.44 


85.16 


34.28 


: 733 


150 6. 


10.78 


35.77 


34.86 


654 


I Inside Hkarborget. 




100 


5.5 ! 10.50 


35.48 


34.54 


784 \ 


104 tf.fj 


10.86 


35.01 


34.00 


655 






120 


6.4 10.67 


85.57 


34.67 


785 j Kiw. ! 110 


2.n 


10.21 


34.75 


38.89 


656 






150 


6.4 10.81 


35.82 


34.01 


i 73 i ' 6'/ 8 miles SSO ! 


20 2.0 


19.21 


34,75 


33.89 


657 






200 


6.3 10.85 


35.00 


34.07 


! 787 j of B. 


50 2.35 


10.21 


84.75 


33.80 


658 






250 


.3 10.85 


35,00 


34.07 


1 738 i 


80 4.0 


10.44 


35.17 


34 20 


659 






300 


6.3 


10.03 


36.04 


35.11 


730 ; 




110 4.5 


10.52 


35.30 


34.42 


060 








400 


tt.3 


10.08 


36.04 35.11 


740 j Moskonstrommen. 


90 


o 1 .05 


10.21 


34.75 


83.89 


661 








500 


6.3 


1008 


36.04 


35.11 


741 5 miles S of Lofot- 




20 2.0 


19.21 


34.75 


83.80 


6H2 








600 


6.3 


19,03 


36.04 


35.11 


! 742 odden. 




50 2.3 


10.21 


84.75 


33.80 


68 








700 


tt.3 


10.03 


30.04 


35.11 


! 743 i 




00 4.1 


10.44 


35.17 


34.20 


664 


29 


Tysfjord II, 


400 





1.55 


10.07 


34 50 


33.65 


744 : U Off Gaukvwro. 




2.75 


10.44 


35.17 


34.29 


665 




Inside Tysfjord 




50 


1.4 


10.11 


34,57. 


33.72 


745 GankvH;w 1. 


40 


2.6 


10.37 


35.04 


34.17 


666 




church. 




80 


5.2 


1048 


35.24 


34.35 


746 68^41' N., 


20 2.fi 








667 








100 


5.75 


10.50 


35.43 


34.54 


747 14<V J3. 




40 3.7 


10.48 


35.23 


34.35 


668 








120 


6.1 


10.67 


35.57 


34.67 


748 


Gankvwro II. 




2.85 


10.37 


35.04 


84.17 


669 








150 


6.2 


10.74 


85.70 


IU.70 


740 


6834' N., 




20 2.65 


19.37 


35.04 


34.17 


670 








200 


6.2 


10.81 


85.81 


34.00 ! 


750 


14 17' E. 




50 i 2.7 


10.37 


85.04 


34.17 


671 




i 


250 


6,3 10,85 


35.00 


34.08 ; 


751 






80 3.2 


10.41 


35.17 


34.20 


672 






400 


6.3 10.03 


36.03 


35.11 


752 


i 


100 4:0 


10.56 


85.37 


34.49 




April 














758 




120 4.4 


10.63 


35.50 


34.60 


673 


1 


Gulvik. 




100 


5.3 


10.50 


35.43 


34.53 ! 


754 






150 4.6 


10,71 


35.64 


34.74 


674 








100 


6.5 


1081 


35.81 


34 00 ; 


755 






200 


5.05 


10.74 


35.70 


H4.79 


675 


4 


Lilaudtfhugttm. 


58 





0.4 


18.86 


34.13 


33.28 : 


1 756 






250 


5.2 


10.78 


35.77 


84.86 


676 




0tnesfjorden. 




20 


1.1 


10.07 


34.50 


33.65 


757 12 


Malangen; 


380 





1.6 


10.25 


34.82 


33.06 


677 








58 


3.4 


19.33 


34.07 


34.10! 


758 


<)038' N., 




20 


1.75 


10.33 


84.06 


84.10 


678 




Bretteanes 1. 


77 





1.05 


1003 


84,44 


33.58 


750 


180' K. 




50 


1.6 


'10.33 


34.96 


84.10 


679 




Inside Moldera. 




20 


1.1 


10.07 


34.50 


33.65 


7HO 


Oft' Stonnesbotn. 




80 


1.85 


10.40 


35.09 


34.21 


680 








50 


2.5 


19.22 


34.77 


33.01 


761 




100 


2.15 


10.48 


35.23 


34.35 


681 








77 


4.7 


10.48 


35.23 


34.35 ! 


762 j 




120 


2.3 


10.48 


85.23 


34.35 


682 




Brettesnes 11, 


145 





1.1 


10.07 


3450 


33.65 


763 




150 


3.25 


10.56 


35,37 


84.49 


683 








20 


1.1 


19.07 


34.50 


33.65 


764 




200 


3.7 


10.50 


35,43 


34.54 


684 








50 


2,9 


10.2H 


34,84 


33.97 


765 




250 


4.05 


10.67 


35.57 


3467 


685 








80 


4,75 


19.48 


35.28 


34.35 


76ft 




300 


4.01 


10.67 


35.57 


34.67 


686 








100 


6.2 


19.70 


35.62 


3472 


767 




380 


41 


19.67 


35.57 


34.67 


687 








140 


65 


19,81 


35.81 


34.90 


768 13 i Kmijenhavet. 


80 





3.35 


10.68 


35.50 


84.60 


688 




F01stad. 


77 





4-0.4 


18.88 


34.16 


33.32 ! 


760 69<>40' N., 




20 


3.45 


19.63 


35.50 


34.60 


689 




0stneafjorden. 




20 


0.25 


19.07 


34.50 


33.65 i 


i 770 1647' K. 




50 j 5.1 


10.85 


35.90 


34.97 


090 








50 


2.0 


19.22 


34.77 


3301 


771 




80 


5.3 


10.85 


35.90 


34.97 


'691 








77 


4.9 


19.48 


35.23 


34.35 


772 


Nearer land. 







2.6 


10.56 


85.37 


34.40 


692 




Helle. 


118 





0.5 


19.86 


34.13 


33.28 




6038' X., 














693 




03tuesfjorden. 




20 


1.0 


19.07 


34.50 


88.65 




1709' E. 














694 




. 




50 


2.9 


19.26 


34.84 


33.97 


778 14 


Malurigen. 


382 





1.7 


19.87 


35.04 


34.17 


695 








80 


5.0 


10.48 


35.28 


34.35 


774 


Off Stonneabotn. 




10 


1.65 


19.37 


35.04 


34.17 


696 








118 


5.7 


1963 


85.50 


34.60 


775 






20 


1.7 


10.37 


35.04 


84.17 


697 




SkroveiL 


190 





1.1 


19.11 


84.67 


83.72 


776 






30 


1.7 


19.37 


85.04 


84.17 


699 




At the edge inside 8. 




50 


2.2 


19.18 


84.70 


83.84 


777 






40 


1.75 


19.40 


85.09 


34.21 


699 








80 


4.9 


1948 


35.23 


84.53 


778 






50 


1.8 


19.40 


35.09 


84.21 


700 








100 


6.3 


19.59 


35.48 


84.58 


779 






80 


2.15 


19.44 


36,17 


84.29 


701 








120 


6.2 


19.74 


85.70 


84.79 


780 






100 


2.4 


19.48 


35.28 


34.35 


702 








180 


6.7 


19.89 


35.96 


35.04 


781 






120 


2.7 


19.48 


35.33 


84.86 


708 




Hela. 


150 





0.8 


19.11 


34,57 


33.72 i 


782 I 






850 


4,1 


19.67 


35,57 


34.67 



O. Nordgaard. 





1899 




1 


111 


js 1L| Haline contents 




1899 




I 


jfl 


II! 


Saline contents 


Nr, i ~ 
j 


Locality 


1 




(M 


Cl. Salt 


Bait 


Nv. 




Locality 


1 


^ *f 


| ~ 


01. 


Salt 


Salt 




I Date 






to - 


i ^ 


per per 


per 




_ 




o 


C- g 


S +* 3 


per 


per 


per 








, | * 


jLa. 


litre litre t rnille 




.Dfite 






| 5* 


H o^ 


litre 


litre 


mille 


April 




Metres 


Metres 













Mai 




MetreH 


Metres 











783 19 


Kvaenangen I. 


167 





0.75 


19.40 


35.09 


34.21 


860 


2 


Silden. 







1.55 


19.41 


85.10 


3424 


784 : 


Between Spilderen 




20 


0.75 


1940 


85.09 


34.21 






At Silden Island. 














785 




and Kv&nangM- 




50 


0.76 


19.40 


85,09 


34.21 


861 


3 


Lyngen I. 


120 





1.7 


19.87 


35.04 


3417 


786 


tinderne. 




80 


0.75 


19.40 


85.09 1 84.21 


862 




Off Skibotten. 




20 


1.9 


19.41 


36.10 


34.24 


787 








100 


0.75 


19.40 


35.09 


34.21 


863 








50 


1.9 


19.41 


35.10 


34.24 


788 






120 


0.75 


19.40 


35.09 


34.21 


864 








80 


2.1 


19.45 


85.18 


34.80 


789 : 


i 




160 


2.0 19.56 


35.37 .M4.49 


865 






100 


2.3 


19.45 


85.18 


84.30 


790 


Kva-nangen II. 


90 





1.0 


19.44 


35.17 


34.29 


866 






120 


2.65 


19.48 


35.23 


34.35 


791 At N0klen inland. 




20 


0.75 


19.40 


35.09 


34.21 


867 




Lyngen II. 


250 





1.1 


19.37 


85.04 


84.17 


792 








50 


0.75 


19.40 


85 09 


84.21 


868 




Off the Kaafjord. 




20 


1.1 


19.37 


35.04 


34.17 


793 








90 


0.75 


19.40 


36.09 i 34 21 


869 








50 


1.15 


19.37 


85.04 


34.17 


794 20 


Jukelfjord I. 


110 





0.85 


19.40 


35.09 34.^1 


H70 








80 


2.05 


19.45 


85.18 


34.30 


795 


At the head of the 




20 


0.85 


19.40 


35.09 34.21 


871 








100 


2.2 


19.48 


35.23 


34.35 


796 


fjord. 




50 


0.85 


19.40 


35.09| B4.21 


872 








150 


2.55 


19.48 


35.23 


34.35 


797 






80 


0.90 


19.44 


35.17 34.21)1 


873 








200 


2.7 


19.55 


85.36 


84,47 


798 i 






100 


1.00 


19.44 


85.17 


34.29 


874 








250 


2.85 


19.55 


85.36 


34.47 


799 21 


J0kelfjord III. 


95 





0.80 


19.44 


35.17 


84.29 


875 




Lyngen 111. 


320 





1.85 


19.37 


36.04 


84.17 


800 


Off the Tverfjord. 




20 


0.75 


19.44 


35.17 84.29 


876 




6954' N., 




20 


1.25 


19.87 


35.04 


84,17 


801 








50 


0.90 


19.44 


85.17 34,29 i 


877 




20W E. 




60 


1.7 


19.45 


35.18 


3480 


802 








90 


1.4 


19.48 


35.23 34 35 | 


878 




Between ytre Gam- 




80 


2.15 


19.48 


85.23 


34.35 


803 




Kva^nangen. 


343 





1.05 


19.48 


35.23 


34.35 


879 




vik and Ulo. 




100 


3.05 


19.55 


35.86 


84.47 


804 




70J'.5 N,, 




20 


0.8 


19.48 


35.23 


84.35 


8HO 








120 


3.25 


19.59 


35.43 


34.54 


805 




2l41' E. 




50 


0.8 


19.44 


35.17 


34.29 | 


881 








150 


3.45 


19.66 


35.55 


8465 


806 




Between Hpilderen 




100 


1.2 


19.48 


35.23 


84.35 


882 








200 


3.3 


19.66 


35.55 


34.65 


807 




and the northern 




150 


1.45 


19.48 


35.23 


34.35 


883 








250 


3.5 


19.73 


85.68 


84,78 


808 




mainland. 




200 


1.95 


19.63 


85.50 


34.60 


884 








820 


3.65 


19.77 


35.75 


34.84 


809 








250 


2.2 


19.56 


35.37 84 49 


885 


5 


Hola. 


150 





2.65 


19.12 


34.59 


33.73 


810 








340 


2.3 


19.56 


35.87| 3449 


H86 




At Svolvier. 




10 


2.55 


19.12 


34.59 


33.78 


811 


24 Ingflhavet. 


315 





3.2 


19.78 


35.77 


34.86 | 


i 887 








20 


19 


19.12 


34.59 


33.73 


812 


7llO' N., 




10 


3.15 


1982 


35.84 


84.93 | 


i 888 








30 


2.45 


19.23 


34.79 


33.92 


813 


i ^3 10' K. 




20 


8.10 


19.82 


35.84 34.93 i 


1 89 








50 


4.5 


19.45 


35.18 


84.30 


814 


i 




30 


8.3 


19.86 


35.91 34.99 


; 890 








80 


5.85 


19.66 


85.55 


34.65 


815 






50 


3.65 


19.90 


85.98 ! 35.06 , 


891 








100 


5.5 


19.66 


35.55 


34.65 


816 






70 


8.65 


19.93 


36.04 


35.12 


1 892 








120 


5.8 


19.73 


H5.68 


34.78 


817 






80 


8.8 


19.93 


36.04 


35.12 


893 








150 


6.15 


19.77 


35.75 


34.84 


818 


i 




100 


8.8 


19.97 


36.10 85.18; 




1 QAfi 
















819 


| 




120 


8.65 


20.01 


86.17 


85.24 




1 m.M 
















820 






150 


8,55 


20.01 


86.17 


86.24 




March 
















821 








200 


8.5 


20.01 


36.17 


35.24 


! 894 


20 


Hela. 


150 





2.85 


19.28 


34.88 


B4.02 


822 








250 


3.45 


20.01 


36.17 


35.24 


i 895 








10 


2.85 


19.35 


35.01 


34.04 


823 








800 


3.45 


20.01 


86.17 


85.24 


896 








20 


2.9 


19.35 


35.01 


34.04 


824 




Ingwhavet IT. 







2.75 


19.67 


35.57 


84.67 


897 








50 


2.95 


19.36 


35.01 


34.04 


825 




Between luge and 




20 


2.80 


19.67 


35.57 


34.67 


898 








80 


3.4 


19.43 


85.15 


34.28 


826 




the preceding 




50 


8.25 


19.74 


35.70 


84.79 


899 








100 


4.05 


19.44 


35.17 


34.29 


827 




station. 




100 


8.8 


19.86 


35.91 


34.99 


WOO 








120 


4.6 


19.51 


35.80 


34.41 


828 








200 


3.8 


19.97 


36.10 


35.18 


901 








150 


5.4 


19.65 


35.55 


84.65 


829 




Havet III. 







20 


19.63 


35.50 


34.60 


902 




Skroven. 


400 





2.75 


19.85 


35.01 


34.14 






3 miles off Inge. 














903 




1 mile 88O of 8. 




20 


2.80 


19.35 


85.01 


34.14 


830 




Breistmd. 


100 





1.7 


19.59 


35.43 


34.54 


904 








50 


2.85 


19.89 


35.08 


34.21 


831 




Between Hjelmeso 




60 


1.65 


19.59 


35.43 


34.54 


905 








80 


8.15 


19.39 


35,08 


34.21 


832 




and Havt. 




100 


1.7 


19,59 


85.43 


34.64 


906 








100 


4,55 


19.64 


85.35 


34.47 


833 


27 


Porcangerfjord. 


200 





1.05 


19.63 


8550 


34.60 


907 








120 


5.10 


19.65 


85.55 


34.65 


834 




Between Great and 




20 


1.05 


19.68 


85.50 


34.60 


908 








150 


6.10 


19.80 


85.82 


84.91 


835 




Li tie Tamso. 




50 


1.0 


19.67 


3557 


34.67 


909 








200 


65 


19.88 


35.96 


35.05 


886 








80 


1.0 


19.67 


85.57 


3467 


910 








250 


65 


19.94 


36.07 


35.15 


837 








100 


0.95 


19.63 


35.50 


84.60 


911 








300 


65 


19.94 


36.07 


85.15 


838 








120 


095 


19.63 


35.50 


34.60 


912 








400 


6.35 


19.94 


36.07 


85.15 


889 








150 


0.75 


19.67 


85.57 


34.67 


l>]3 




Henningsvjer. 


270 





2.85 


19.85 


85.01 


84.14 


840 








200 


0.20 


19.56 


85.57 


34.48 


914 




6/ 4 miles 880 of H. 




20 


2.85 


19. r :6 


85.01 


34.14 


841 


28 


Porsangerf j ord. 


275 





2.25 


19.59 


36.43 


34.54 


915 








50 


2.9 


19.35 


85.01 


84.14 


842 




70<>58',5 N., 




20 


2.25 


19.59 


35.43 


84.64 


916 








80 


3.0 


19.87 


35.04 


34.17 


843 




2626' K. 




50 


2.15 


19.59 


85.43 


3454 


917 








100 


8.15 


1941 


35.12 


84.24 


844 




Off Svserholt- 




100 


1.4 


19.56 


35.36 


34.47 


918 








120 


8.7 


19.49 


35.26 


34.38 


845 




klubben. 




200 


1,8 


19.59 


36.43 


34.54 


1919 








135 


5.40 


19.65 


85.55 


34.65 


846 








260 


2.75 


19.78 


35.68 


34.78 


920 








150 


6.10 


19.76 


85.75 


34.84 




May 
















921 








200 


66 


19.80 


35.82 


84.91 


847 


] 


Vard0, 


225 





2.0 


19.70 


35.62 


34.72 


922 




Henningnvwr II. 


165 





2.7 


19.29 


34.90 


34.04 


848 




7024'.o X., 




20 


1.9 


1966 


85.56 


34.65 I 


i 928 




2/ 4 miles of H. 




20 


2.8 


19.30 


34.92 


84.05 


849 




8128' E. 




50 


1.95 


19.66 


35.55 


3465 


i 924 








50 


2.9 


19.31 


34.94 


34.06 


850 








80 


1.95 


19.66 


85.55 


84.65 


925 








100 


2.95 


19.33 


84.97 


34 11 


851 








100 


1.95 


19.66 


35,55 


3465 


926 








120 


4.0 


19.56 


85.89 


34.50 


852 








150 


2.25 


19.66 


85.55 


84.65 


927 








150- 


6.25 


19.81 


35.8 1 


34.98 


858 








200 


2.25 


19.66 


35.55 


34.65 


928 








165 


6.V5 


19.81 


35.94 


34.93 


854 




Varde 11. 


188 





1.9 


1966 


35.55 


34.65 


929 


21 


Stremmen. 


65 





2.8 








855 








180 


2.05 


19,66 


35.55 


84.65 


WHO 




Between Hennings- 




20 


2.7 


19.35 


3497 


8411 


856 




Vtirde III. 







1.45 


19.68 


85.50 


34.60 


981 




vr and Valberg. 




60 


2.7 


19.36 


35.08 


34.16 






Close up to 














932 




Balstad I. 


212 





8.05 


19.88 


84.97 


84.11 






Vardtj. 














983 




3 miles of B. 




20 


2.9 


19.36 


85.08 




857 




Nordkyn. 


53 





1.9 


19.68 


35,50 


34.60 


934 








50 


2.9 


19.89 


95.08 


84*.3l 


858 




7l8' N., 




20 


2.05 


19.68 


85.50 


34.60 


935 








80 


5.35 


19.47 


35.29 


3485 


859 




2742' E. 




50 


2.05 


19.68 1 35.501 


34.60 1 


! 986 








88 


5.65 


19.47 


85.22 


84.86 



Hydrography. 



v 


1900 


' ! t 


|}| 


i t^ X3 -"- >_(.-.- 

i +- B. Baline content* 

* & 




1900 


j gp i 3 . "a. Jj ; 'z 2 a. 1 Saline content N 


INT. 




Locality i q 


*jj jT O 


&j % Cl. i Salt. ! Bait 


Nr. 




Locality J "a ~ ~ "o I. ~ 1 (-1. Snlt Halt 




Date 


1 J 


|'l P 


| ~ 


per per 


per 




Date 


|.^ * 1* ~ , ,., : ,.,- j IMM - 






! 




H*o tc 


litre litre 


mille, 






X *f 'o : liln> litlv mil1 " 




March 




Metres 


Metres 













March 




Metre* 


Metres C 




V " 


987 


21 


Balntad I. 




100 


62 


19.69 


35.62 


3472 


1018 


30 


Landogo. 




150 53 


1 9.66 


35.57 i 34.ti7 


988 








120 


6.2) 


19.70 


35.64 


34.74 


1019 








200 i 5.9 19.JM) 36.00 35.02 


939 








150 


6.6 


19.82 


85.68 


34.94 


1020 








260 6.0 


19.90 


36.00 ! 35.08 


940 








180 


6.6 


1U.96 


36.11 


35.18 


10.il 








3OO 6.05 


19.93 i 3<>.04 35.13 


941 








200 


6.6 


1996 


36.11 


85.18 


1022 








4OO 6.2 


19.93 


36.04 


35.13 


942 




Balstad 11. 


110 





2.95 


19.32 


34.95 


34.09 


1023 








450 4.0? 








948 








20 


2.8 


19.84 


34.99 


34.12 


1024 




A run. 


410 


400 i 655 19.96 36.11 35.18 


944 








50 


2.8 


19.39 


35.08 


84.21 






67ir N., 










945 








80 


3.45 


19.39 


35.08 


34.21 




April 


315' K. 










946 








100 


3.1 


19.32 


34.95 


34.09 


1025 


2 


Skjerstadfjord II. 


185 


! 2.5 j 19.11 


34 58 33.73 


947 




Balstad III. 







2.95 


19.32 


34.95 


34.09 


1026 








50 3.25 


19.18 


34.70 33.85 


948 








50 


2.80 


19.32 


34.95 


34.00 


1027 








80 3.5 


19.19 


34.72 33.87 


949 








70 


2.85 


19.32 


34.95 


34.09 


! 1028 








100 


3.5 19.21 


34.75 


38.90 


950 








80 


3.85 


19.36 


35.03 


84.16 


1029 








150 


3.2 


19.26 


34.85 


33.99 


95! 








100 


2.85 


19.86 


35.03 


34.16 


1080 








185 


3.35 


1926 


3485 


33.99 


952 




Nufsfjord. 


125 





3.05 


19.29 


34.90 


84.04 


1031 




Kkjerstadfjord IV. 


330 


250 


3.2 


19.29 


34.90 


34.04 


953 




6'/s miles SSO of N. 




50 


2.95 


19.29 


34.90 


34.04 i 


1032 








300 


3.2 


19.29 


34.90 


34.04 


954 








80 


2.95 


19.32 


84.95 


34.09 


1O33 








830 


3.15 1H.29 84.90 34.04 


955 








100 


2.95 


19.89 


35.08 


34.21 


1034 




Hkj erst adf jord V. 


420 





2.4 


19.18 


34.70 


33.85 


956 








120 


3.0 








1035 




Off Kvwnflaaet, 




20 


2.45 


19.18 


34.70 


33.85 


957 




Koine. 


112 





2.95 


19.32 


34.95 


34.09 


1036 








50 


3.4 


19.18 


34.70 


33.85 


958 








nO 


2.85 


19.32 


34.95 


34.09 


1037 








80 3.55 1 9.21 


34.76 


33.90 


959 








80 


2.85 


19.32 


34 95 


34.09 i 


1038 








100 


3.5 


19.21 


34.76 


33.90 


960 








100 


4.2 


19.39 


35.08 


34.21 


1089 








150 


3.3 


1926 


34.85 


33.99 


961 


22 


Tranedyhet. 


620 





2.7 


19.32 


34.95 


34 09 ' 


1040 








200 


3.2 


19.26 i 34.85 


33.99 


962 




Between Trano and 




nO 


2.75 


19.32 


34.95 


34.09 j 


1041 








250 


3.2 


19.27 


34.86 


84.00 


963 




Lodin#en. 




80 


2.75 


19.32 


34.95 


34. (K) 


1042 








300 3.15 i 19.29 


84.90 


34.04 


964 








100 


2.7 


19.32 


34.95 


34.09 


1U43 








400 


3.15 19.32 


34.95 


34.09 


965 








120 


2.65 


1932 


34.95 


34 09 ! 


1U44 




Skjerntadfjord III. 


230 


200 


3.2 


19.26 


34.85 


33.99 


966 








150 


2.7 


19.32 


34.95 


34.09 , 


1 1045 




Skjerstadfjord VII. 


480 


400 


3.2 


1 9.32 34.85 


38.99 


967 








180 


2.8 


19.52 


35.31 


34.43 - 


1046 




Off Fauske. 




475 


3.15 


19.82 


3485 


33.99 


968 








190 


6.25 


19.75 


35.73 


34.88 


I 1047 


4 


Skjerstadfjord XU. 


515 





j.3 


19.11 


34.58 


3373 


969 








200 


5.5 


19.75 


35.73 


34 83 


1048 




Off Kkjerstad 


20 


2.7 


19.11 


34.58 


83.73 


970 








250 


6.25 


19.75 


35.73 


34.83 ! 


1049 




church. 


50 3.45 


19.18 


34.70 


33.85 


971 








400 


6.3 


19.91 


36.02 


35.10 


1050 






100 


3.4 


19.24 


34.81 


33.' -5 


972 








500 


6.3 


19.91 


36.02 


35.10 


1051 






150 


3.3 


19.26 


34.85 


33.99 


973 








600 


6.3 


19.91 


36.02 


35,10 


1052 






200 


3.25 


19.26 


34.85 


33.99 


974 




0#sfjord. 


195 





2.05 


19.22 


34.77 


33.92 


1053 






300 3.2 


19.29 


34.95 


34.04 


975 




At the mouth. 




20 


2.2 


1 9.24 


34.81 


33.95 


1054 








5 CO 


3.15 


19.32 


34.95 


34.00 


976 








50 


23 


19.24 


34.81 


33.95 


1055 


ISkjerHtadfjord XIV. 


400 


400 


3.05 


19.32 


34,95 


34.09 


977 








80 


2.35 


1924 


34.81 


33.95 


1056 


5 


Saltenfjord II. 


320 





3.2 


19.33 


34.97 


34.11 


978 








100 


2.35 


19.24 


34.81 


33.95 


1057 




6714'.5 N., 




20 


3.15 


19.33 


34.97 


34.11 


979 








1.50 


2.4 


19.24 


34.81 


33.95 


1U58 




1426' E. 




50 


3.1 


19.33 


34.97 


34.11 


980 








190 


2.6 


19.27 


34.86 


34.00 


1059 








60 


3.6 


19.54 


35.35 


34.47 


981 


23 


0stne8fjord I. 


27 





2.1 


19.22 


84.77 


8392 


1060 








80 


4.4 


19.62 


35.49 


34.60 


982 




At the head of the 




20 


2.35 


19.24 


3481 


33.95 


1061 








100 


5.0 


19.73 


35.69 


84.79 






fjord. 














1062 








120 


5.9 


19.76 


3675 


34.84 


983 




08tnesfjord II. 


135 





2.3 


19.22 


34.77 


33.92 


10b3 








150 


6.2 


19.82 


3586 


84.94 


984 




Between Vaterf jord 




20 


2.3 


19.22 


34.77 


33.92 


10H4 








200 


6.55 


19.89 


3598 


35.06 


985 




and Folstad. 




50 


25 


19.24 


3481 


38.95 


1 1065 








250 


6.65 


19.93 


36.05 


35.13 


986 








80 


2.9 


19.24 


84.81 


33.95 


1066 








320 


6.65 


19.93 


86.05 


35.18 


987 








100 


3.45 


1932 


34.95 


34.09 


1067 6 


Foldenfjord I. 


530 





3.2 


19.33 


34.97 


34.11 


988 








130 


5.75 


19.36 


35.03 


84.16 


1068 




6737' N. 




20 


3.1 


19.33 


34.97 


34.11 


989 




0Btnesfjord III. 


135 





2.35 


19.22 


34.77 


3392 


1069 




152' K. 




50 


3.1 


19.46 


35.21 


84.33 


990 




Abreast of Helle 







2.45 


19.22 


34.77 


33.92 


1070 








80 


4.2 


19.46 


86.21 


34.33 


991 








50 


2.6 








1071 








100 


4.15 


19.50 


35.28 


34.39 


992 








80 


2.65 


19.24 


34.81 


33.9") 


1072 








120 


5.55 


19.78 


35.78 


84.88 


993 








100 


3.2 


19.36 


35 03 


84.16 


1073 








150 


6.4 


19.91 


36.02 


85.10 


994 








130 


4.4 








1074 








200 


6.6 


19.78 


35.78 


34.88 


995 


26 


0rsnes. 


105 





2.8 


1939 


35.08 


8421 


1075 








250 


6.6 


19.82 


35.86 


34.94 


996 








50 


2.8 


19.39 


85.08 


3421 


1076 








300 


6.6 


19.82 


35.86 


84.94 


997 








80 


2.8 


19.39 


35.08 


34.21 


1077 








400 


6.55 


1992 


36.04 


35.12 


998 








100 


4.7 


19.50 


85.28 


34.39 


1078 








500 


6.55 


19.85 


35.9] 


35.00 


999 




Henningavpor. 


160 





2.7 


19.32 


34.95 


34.09 


1079 


7 


Vestfjord. 


315 





2.85 


19.31 


34.94 


84.07 


1000 








50 


2.8 


19.32 


34.95 


84.09 


1080 




Between Flade and 




20 


2.8 


19.33 


84.97 


34.11 


1001 








80 


2.8 


19.40 


35.01 


34.23 


1081 




Skroven. 




50 


3.6 


19,88 


85.06 


34.19 


1002 








100 


4.3 


19.46 


85.21 


84.33 


1082 








60 


4.55 


19.60 


35.46 


34.57 


1003 








140 


4.65 


19,54 


35.35 


34.45 


1083 








80 


5.65 


19.63 


35.51 


34.62 


1004 




BaMad. 


185 





2.8 


19.32 


34.95 


34.09 


1084 








KM) 


6.4 


1963 


35 51 


34.62 


1005 








50 


2.8 


19.82 


34.95 


34.09 


1085 








120 


6.45 


19.83 


3587 


34.96 


1006 








80 


3.3 


19.54 


35,35 


84.47 


1086 








150 


6.45 


19.85 


35.91 


35.00 


1007 








100 


4.5 


19.57 


35.40 


84.52 


1087 








200 


6.5 


1990 


36.00 


35.08 


1008 








130 


4.0 


19.57 


35.40 


34.52 


1088 








250 


6.5 


19.90 


556.00 


35.08 


1009 


27 


Reine. 


170 





2.55 


19.36 


35.03 


84.16 


1089 








300 


6.5 


19.92 


86.04 


85.12 


1010 








50 


2.8 


19.40 


3501 


8423 


1090 




Hela. 


150 





2.95 


19.25 


34.83 


38.97 


1011 








80 


2.9 


19.40 


85.01 


34.23 


1091 




At Svolvser. 




10 


2.55 


19.25 


34.38 


33.97 


1012 








100 


4.6 


19.64 


35.36 


8447 


1092 








20 


2.5 


19.82 


34.95 


34.09 


1013 








150 


6.3 


19.75 


35.78 


84.88 


1093 








50 


2.5 


19.34 


84.99 


84.12 


1014 


SO 


Landego. 


460 





3.25 


19.57 


35.40 


34.52 


1094 








80 


2.75 


19.25 


34.83 


83,97 


1016 




6723' N., 




50 


8.95 


19.60 


85.27 


84.39 


1096 








100 


3.95 


19.51 


85.30 


34.41 


1016 




819' K. 




100 


3.65 


19.54 


35.85 


34.47 


1096 








120 


4.95 


19.57 


35.40 


84.52 


1017 








120 


4.3 


19.64 


35.53 


84.64 


1097 






1 


150 


5.85 


19.78 


35.80 


34.8ft 



B, Remarks on the Observations, 



a. The Vest Fiord and the Coast Sea. 

The observations, made in the Vest Fiord in January 1890, 
proved that at that time a comparatively high temperature prevailed 
on the surface of the water. 

At H01a, near Hvolva^r, the surface temperature was 3.3 C. 
on January llth, halfway between Gr0t0 and Hkroven 4.4 was 
registered on the surface and between llellijrvser and Va>r0 on the 
18th of the month 4.0. About 4.0 was the surface temperature in 
Moskonstwnmen, and on the flshin^rounds beyond Heine, Stam- 
sund and liennin^svtvr. 

The highest dojrroe which was remastered in January, and in 
fact the highest surface temperature which was rciristered during 
,the whole winter by this expedition was 5. ( l9 /i) beyond Vestcr- 
aalcn, 40 miles NNW of (Jaukvr0. 

Further, as a result of the observations in the Vest Fiord, it 
is found that in the majority of places the maximum temperature 
is not reached at the bottom. At the station in the middle of the 
fiord between Gr0t0 and Skrovcn ( n /i) the maximum (0.9) was at 
a depth of 100 meters. 

. At the station at lIelli#viRr ('-/Y) the maximum (7.) was 
reached at a depth ojr 140 150 meters, and at the station between 
HollitfVJtT and Yr0 the maximum 7.2 7.0 at a depth af 120- 160 
meters. 

In the Lofot Hshin<rbanks too, there was a less clearly defined 
maximum, for instance at Htamsund ( 17 /i) 0.9 at 120 m., and on 
the same day 0.7 at 120150 m. at Hennin^svan*. On January 
31st, the minimum at H0la was 2.5 on the surface, and the maxi- 
mum 0.8 near the bottom at a depth of 150 meters. Corresponding 
conditions were noticed on the same day in the Ostnes Fiord (Li- 
lands Bay, Folstad, Helle). 

Also at SkroviMi on February 4th the maximum (7.1) was found 
at a depth of 150 meters, the bottom temperature being 0.3 (380 m.). 
In the deep off Tran0 the maximum (Va) was reached about 150 ra. 
down, the bottom temperature being 0.3 at 030 meters. 

In Qxsund ( l7 /a) the highest temperature (0.9) was at a depth 
of 1.60 meters, and hero too the temperature at 080 meters was 0.8. 

Here are some instances from the Lofot fishing banks: 
al /a. 16 miles S8W of UenningsvcTr. 

Surface temperature 2.6, maximum 7.o at depth of 120 
mtrs., bottom temperature (200 rotas.) 0.6. 
M / 2 . 12 miles EtS of Heine, 

Surface 2.7, max. (120 mtrs.) 6.&, bottom temp. 0.2. 



Hence it may be gathered that in the months of January and 
February, the maximum temperature was to be found at a depth 
of 120150 meters. Towards the end of February this maximum 
will be found near the bottom over large portions of the fishing 
banks. 

Observations on the Lofot banks in March show minimum on 
the surface, and, as a rule, maximum near the bottom at a depth 
of 150 200 motors. 

At greater depths in the fiords a less dearly defined maximum 
could at the same time be traced at u depth of 150200 meters. 
Measurements taken in April show a continued cooling of the upper 
layers, with a surface temperature of 12 at Henningsv&r, Stene 
and Heine. 

The section beyond Ing0 ( M /4 1801)) 71 10' N. 23 10' E' 
showed minimum (3.2) on the surface, and maximum (3.8) at a depth 
of about 100 meters. 

But on the other hand, from observations made oft 1 Nordkyn 
and Vardo (Va) it was found that the temperature at these places 
was evenly disposed from the surface to the bottom. 

On the first days of May there was no indication of any spring 
minimum, on the sea coast of Finmark nor in the Lyngen Fiord 1 ). 
But when on May 5th I again took the temperatures at Hola near 
Svolva'-r the surface showed 2.65 and minimum (1.9) there had already 
reached a depth of 20 meters. 

To give an idea of the changes in temperature and salinity in 
the course of the winter months, a table of observations made at 
Gaukva>r0 off Vestoraalen is subjoined. 



w /i 189H 

Depth in 
meters 




8 35' JN. 

Temperature 
C. 


14 13' K 


n /4 18M 


8 34' N. 


14 17' E. 


Salinity 
%D" 


Depth in 
nietar* 


Temperature 
0. 


Salinity 

%>' 


4.1 


33.56 





2.H5 


34.17 


10 


4- 


83.56 


20 


2.66 


34.17 


20 


4.6 


33.011 


50 


2.70 


34.17 


30 


4.r> 


3B.5A 


80 


3.2 


34.29 


80 


5.o 


84.04 


100 


4.o 


34.49 


150 


fi.o 


34.27 


120 


4.4 ; 34.o 


250 


7.1 


3488 


150 


4.0 


34.74 








2(K) 


5 OA | . 34.7t> . 








250 


5.2 j 34.86 
however, a minimum fit a 


l ) At Lyngen III (cf. no. 875884) there is, 


depth of 20 m. ' 



As the places at which these observations were made are so 
near each other that i one may, without any fear of making- any 
mistake worthy of the name, consider them as one and the same, 
it is made clear from this table that from January to April there is 
a considerable decrease in the temperature, but an increase in the 
salinity of the layers of water on the Northern coast banks. We 
see too that although at Vard0 and Norkyn there was no indication 
of the spring minimum, yet on the sea coast off Vostoraalen the 
minimum (2.65) was reached at a depth of 20 meters as early as 
April llth. 

Here is a table of observations made ou the coast sea otf 8en,jen. 



2l /i 1890. The Senjen HOR, 12 mites 
NWtW of Mnanesodilcn 



/ 4 



The Sen jen 8i-a. 



Depth ill 
nietorn 


Tamp. 


Salinitv 


Duptli in 
meters* 


Temp. 

_..jrL 


Salinity 

%,' 



10 


3.3 
3. 


33.13 
33.1 3 



20 


3 35 
3.45 


34.00 
34.oo 


20 


3.<i 


33 is 


30 


5.1 


34.07 


10 


3. 


33.13 


80 


r>.:i 


34.97 


50 


4.3 


33.13 








80 


4.6 


33. 33 








100 


4.o 


33.33 


! 






120 


4.4 


33.33 









The comparatively hi#h temperatures and salinity on ls /4 indicate 
that water from the south has displaced the water whose temperature 
and salinity on 21 /i is mentioned above. That the layers of water 
on the banks of tho northern coast are tolerable homogeneous in 
the winter, was also gathered from the observations of previous 
years. 

Captain JJie on 1 V4 1807 found the following conditions at a 
station situated west of H0r0en: 

IB /4 1807. 70 45' N., 20 30' E. 



Depth in 
meter* 


Temperature 
(;. 


Hnliuitv 
^ ' 





4.i 


34.5d 


10 


4 i 


34.s 


ao 


4.1 


34.54 


50 


4.o 


34 oi 


80 


4.o 


3450 


iao 


4.3 


34.ui 



In February 1897 1 measured off Vesteraalen: 
l % 1807. 08 50' N., 14 30' E. 



Depth in 
meteni 


Temperature 
0. 


Salinitv 
/oo* 





3.o 


33.87 


50 


4, 


33.02 


100 


4.S6 


3?J.92 


150 


4.85 


33.92 


170 


4.95 


33.92 



When the salinity is as even as tabulated above, a fall in the 
surface temperature caused by the giving off of heat to the atmo- 
sphere is easily balanced by the vertical currents. So as to give 
a clear idea of the decrease of surface temperatures, I will now 



ipliy. 




11 


compare observations made 
on Feb. Oth and Marel 


in the deep off Tran0 - T 
i UHh 1800. 


lie Vest Fiord 


Tran0dybet. 


8" 1.V.B N., 15 40' E. 






i% 


IHW) 


Depth in j 
motors j JUII1>i 


Salinity : Ti;mp. 


Swlinitv 


2.;, 


33.50 ! 1 ri 


:n.w 


20 i 2.7 


33.no ; 1 .,i 


33.5:1 


5O I i>H 


33 MI , 




HO 


3.i 


33.H4 


80 ! 4... 


33.74 1 4 <j 
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It will bo noticed that the fall in temperature has principally 
taken place in the upper 20 meters, which in the time mentioned 
became about 1 colder. 

The observations made alon^ the Lofot fishing- banks in March 
1000 bear great resemblance to those in March of the year before. 

Minimum (23) was found on the surface, and maximum at 
a depth of 150200 meters. 

This again proved that the maximum temperature is found at 
or near the bottom in the majority of the fishing banks. 

Measurements at Hola near Wvolvar and in the Vest Fiord, 
halfway between Hkrovcn and Flado ( l7 /i) proved that spring mini- 
mum was even then beginning to bo evident. 



The salinity of the waters which covered the Lofot banks in 
January 1800 was from .1335 %o. The titration of the samples 
taken in that month only rarely, however, show so high a salinity as 
35. The complete series of observations made on 19 /i on the sea 
off Vesteraalen (40 miles NNW of (iaukvaM'0) did not even reach 
so high as 35 although samples were taken from the surface right 
down to a depth of 1000 meters. But as this is an isolated case, 
I will not give any particular weight to it. 

During measurements in February, 35 % ( was reached in some 
places, c. g.: 



l: '/2 1800, near Skroven 

IT /3 



200 m. 35.08. 

300 in. 35.08. 

200 in. 35.03. 

150 m. 35.08. 



Oxsund 

-'Va Henn'mgsvaer III 
2 Vs Reine I 
It will be found 1oo that measurements in the Vest Fiord in 
March showed a salinity of about 35 at a depth of 200 m. and 
the same holds good with regard to April. Neither was any ex- 
ception to this rule discovered in the measurements in the Vest 
Fiord in March 1000. 

If the salinity on different dates be compared, for instance that 
at Gaukvaw (Gaukvaer Island) on 18 A and n /4 1890 and at Senjon 
on 2l /i and J> /4 it will at once be soon that a considerable increase 
has taken place. 

So as to emphasize this fact still more, I will mention my 
observations at IJ01a near Svolvier. 
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H01a near Hvolvaer. 
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From tho above table it seems to be sufficiently clear that the 
salinity of tho layers of water increases all through the months of 
"January to April inclusive. 

Tho reason for this is probably that th rainfall in the winter 
months is less than in the autumn. The fall which takes the form 
of snowis also at that time of year a factor which may be ignored. 
A good deal of influence on the salinity of the water in the winter, 
is probably to be found in the fact that much fresh water is im- 
prisoned in the ice, which is formed in the smaller fiords and at the 
ends of the greater ones. 

Generally speaking it may be affirmed that the surface tempe- 
rature and the surfaco salinity docrcyasos the further in one goes in 
the Vest Fiord, and the values are of course least at the ends of 
the branch fiords. 

This will be made clear if one follows tho results of the ob- 
servations made. c. g. from Rombaken to V#r0 and Rest. With 
regard to the factors mentioned, it may be said that the continental and 
the oceanic powers oppose each other, and one would at once expect 
to find that the oceanic influence would be more strongly felt in 
proportion to distance from the ends of the fiords and mce rm-. 

While tho temperature arid salinity of tho surface in the deep 
off Tran0 (Tran Island) UJ A 1899 was 1.5 and 33,58, the corresponding 
figures at V#r0 were 3.2 and 34.10 on the '21st of the same month. 
And on the 22nd, there was found 35 pro mille water on the surface 
of the sea NW of R0st and a temperature of 5.05. 

The observations made there are of considerable interest. 
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So that comparisons may be made, I also give Professor MOHN'S- 
observations made at a neighbouring station in .Juno 1877. 

20 / 1877. 68 8' N., 9 53' E. 
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These observations are made with a MFT^EKH-CHAELLA'S deep water 
thermometer, while I used Professor PETTERSON'H waterbottle, which 
although it is an excellent instrument can hardly be depended upon 
with respect to its isolating properties when the depths are as great 
as from 7 to 9 hundred meters. 

The observations made on 2 V> 1899 at any rate show that 
35 pro mille water may off the banks of Lofot Vesteraalen reach 
to a depth of at least 900 meters. 

By comparing the measurements on the U0st Sea ( 28 /V) with 
those in the Tys Fiord C aH /s) very interesting results are obtained. 

-% 1899. The Tys Fiord I. 
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Hydrography. 



The temperature values in the upper layers show considerable 
decrease*, while in the deep a great constancy prevails. But on 
the other hand, on the Best Sea the upper layers show a com- 
paratively high temperature. 

At a depth of 120 meters, the temperature at both places was 
6.4 but then there is a great difference between them. On the 
sea the temperature falls from 0.4 to 1.3 between 120 and 700 
meters, but in the Tys Fiord at the same depths it only falls from 
<U to 6.8. 

What can be the reason of this extraordinary difference? 

It will at once be noticed that the salinity of the different 
layers in the sea are pretty much the same, while a considerable 
difference is found in the Tys Fiord. At the former place, the 
cooling of the surface gives rise to vertical currents, which in their 
turn almost balance the difference in temperature. 

In this way even a pretiy deep layer of water may exchange 
heat with the atmosphere. But when the conditions are like those 
in the Tys Fiord, where the salinity in the upper layers is so varied, 
even a considerable decrease of surface temperature will not disturb 
the equilibrium of the water. 

As now the distribution of heat through the water takes place 
slowly, the result must be that the surface itself decreases consider- 
ably in temperature, and that it is only a comparatively thin layer 
which exchanges heat with the atmosphere. 

So as to get an idea of the extent of the changes which take 
place in the upper layers, let us examine II. II. GRAN'S observations 
made in the Tys Fiord in the suinmor of 1898 1 ) (Hydrojrraphical 
Tables s. XXVII). 
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Korsnes in the TVS Fiord. 



"T 



Depth in 
nietora 


Temperature 
C. 


Salinity 

% ' 





13. 


30.71 


10 


ll.ft 


38. or. 


) 


9.18 


;J;UH 


30 


7.08 


M.fl2 


40 


ft. 05 


3H.H4 


50 


5.5 


83.80 


70 


5.4 


34.20 


100 


5.4 





As GKAN'S station was close to the place where I made my ob- 
servations (Tys Fiord 1), the results may be compared. 

We get the impression that the top layers are subject to great 
increase of temperature in summer and great decrease in winter, 
and wee see too that the temperature at a depth of 100 meters on 
the 26 /7 was 5.4 and 6.6 on the 28 / 3 . 

It is wellknown that the natural conditions in the depths of 
the large fiords are firmly established. The water in the deep fiord 
basins is tolerably homogeneous, the temperature and salinity are 
almost unvarying throughout the whole mass, and there are only 



*) H. H. GRAN. Hydrograplu'cal, Biological Studies of the North Atlantic 
Ocenn and the Coast of Nordland. (Report- on Norwegian Fishery and Marino 
Vol. I. 1900. Nr. 5). 



very slight differences in the course of a year. There are especially 
two things which control this. 

In the first place, the topography of the bottom of the sea is 
of extreme importance, for, if for instance the (loop part of the Tys 
Fiord was lengthened out towards the ocean, the probability is that 
conditions would then be somewhat different. 

In the second place, the supply of continental fresh water, 
which by weakening the surface layers forms these into an isolating 
belt, is doubtless of great importance in connection with the stability 
of the conditions in the depths of the fiords. 

There is certainly every reason to believo that there is a thicker 
layer on the sea which gives off heat to the atmosphere than in 
the fiords, but this does not, all the same, explain the great fall 
in temperature in the deep which takes place beyond the sea boundary. 

One can scarcely think that this is kept up in any other 
way than by the flow of water from colder regions. There must 
be a cold undercurrent in the ocean. 1 ) 



b. The Fiords. 

In the winter of 1891), I had an opportunity of visiting several 
of the northern fiords, and as 1 was able to make two sets of 
observations in some of these, 1 am in a position to give results 
which make it possible to compare. I was however prevented from 
making observations in the same fiords during tho following winter 1 . 
Hut I had the pleasure of obtaining several observations in the 
Skjerstad Fiord, which presents many peculiarities on account of 
its considerable depth and its being so shut off from the sea. 

In the following pages, some details will first bo given of each 
of tho fiords visited, then an attempt will be made to give a gene- 
ral characteristic, by help of which tho similarities and dissimilarities 
in physical conditions \vill be made clear. 

SandhornO (0-island) which is situated 8. of BodO on the south 
side of the Salten Fiord is separated from tho mainland by two 
smaller fiords. Between Gildeskaal and SandhornO wo have Mors- 
el a 1 Fiord (also called H. Meier Fiord and Sum! Fiord) and on the 
opposite side we have N. Bcior Fiord. In these two small fiords 
drcdgings were made :M /; 1900. 

Tho farm 8und lies at the point of Uildeskaal peninsula. 
Here dredgings were made at a depth of 50 150 meters, and in 
the adjoining fiord just inside Kvarsnes at a depth of 50 meters. 
Neither of those fiords seemed to be very deep. 

The Hal ten Fiord is the tolerably broad fiord arm which 
runs into the land near BodO. Tho islands 8trOmO and GodO se- 
parate it from tho Hkjorstad Fiord, which farther in is also cal- 
led the Haltdal Fiord. The 8alten and the Hkjorstad Fiord arc con- 
nected by throe comparatively shallow streams, of which the cen- 
tral one, the famous ,,Haltstrtim" is a rival to the MoskenstrOm in 
bulk and force. With regard to the depth of the Haiton Fiord, 
two soundings aro marked on the sea chart about half way be- 
tween HandhornO and the peninsula on which Bodtt is situated, the 
one states a depth of 131 f. (iMO.flO m.) tho other 112 f. (210.84 
m.). A little further in, 1 sounded 380 motors but it was from a 
depth of 320 m. that the samples of 'water wore taken (Salten- 
fiord 11). 



J ) Cf. MOHN, tho North Ocean, 'and NANBBN, Home cK'eanogrn pineal .Results 
of tho Expedition with tho r Michael Bnra" in tin; Hummer of 1900. N. MMJJ. 
f. Natnrv. B. 3 f H. 2. Kri*liania IttOl. 
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Thus it appears that the bed of the Salton Fiord, which has 
a maximum depth of at least 380 meters, slopes fairly evenly out- 
wards, but .somewhat steeply inwards; for at the outer end of Salt- 
strOmmcn 40 m. was reached and at the inner 00 m. 

ft is said that in the most shallow part of the stream the depth 
is only about 20 meters. 

Several soundings were taken in the Hkjerstad Fiord, by means 
of which a very good idoa of the depth can bo formed. 

If not otherwise specified, it may be taken for granted that 
the ' soundings were made in the middle of the fiord. At the end 
of the fiord (Skjerstad Fiord 1) tho bottom was reached at 30 50 
m. About 1.5 miles out (S. II) the depth was 100-185. S. Ill and 
S. IV lie in the outer half of that part of the Skjerstad Fiord 
which runs southwards, and the depths hero were respectively 230 
and 330 meters. 

Opposite Kvauitiaaet (S. V.) T sounded at 420 m., and in the 
arm of tho fiord close to Fauske (S. V.I) at 100 150 m.; while 
the depth in the middle of the fiord opposite Fauske (8. VII, VIII) was 
470 490 m. .lust of!' the coast of Skjerstad in the direction of the 
Misv&r Fiord the depth was 8050 in. and at the mouth of the 
Misvsrr Fiord (8. X) H) 30 m., while a little further in tho same 
fiord tho depth was 50 m. (S. XI). On the other hand, the depth 
in the middle of the Skjerstad Fiord just opposite the church (8. XII) 
was 515 m. 

A littlo further out (8. XIII) strangely enough it was only 
110 m. deep, and from hero the bed again sinks to the greatest 
depth sounded in the whole fiord, VIA. 518 meters. 

Then it again inclines evenly upwards, for at the following 
stations in the direction of Saltstronmien (S. XIV, 8. XV, 8. XVI) 
the respective depths were 400, 380, 330 m. Measurements taken 
in the middle of the fiord from tho end to the inner part of Salt- 
strommon give the following figures: 30, 50, 100, 185, 230, 330, 
420, 470, 490, 515, 110, 518, 400, 380, 330, 40 m. 

How far the rise from 110 to 515 and 518 is an isolated 
point, or whether there is a ridge stretching across tho fiord, I am 
not able with certainty to decide. 

It will be seen from tho foregoing that the Skjorstad Fiord is 
considerably deeper than the Salten Fiord, and that the greatest 
depth sounded in it up to tho present time is 518 meters. 

Observations in the Skjorstad Fiord gain increased interest as 
the Norwegian North Atlantic Expedition in 1877 had a couple of 
stations here. 1 ) 

Temperature registrations are here given for the sake of com- 
parison. 

lft /H 1877. The Skjerstad Fiord. 
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Now 1 will compare this tahlo with one from my series of 
observations. 
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These last two tables resemble each other in so far as in both 
of them the physical conditions from a depth of 150 m. down are 
seen to be pretty much alike, and this can hardly be looked upon 
as duo to chance. 

Tho Skjerstad Fiord is a typical shut in basin, so that there 
can be no renewal of the water in its bottom from any under- 
current. 

The temperature waves must come from above downwards, 
and according* to what has already been mentioned one must be 
able to conclude that, e, g. the distribution of heat in the deep 
is in a high degree prevented by tho mixing of fresh water with 
the surface layers. There are also signs which seem to indicate 
that the changes in degrees of heat take place exceedingly slowly 
in tho water at considerable depths. 

Reference has already been made to tho conditions with regard 
to tho maximum of temperature in the month of March in the Lofot 
Banks, But if one looks over the measurements in the Skjerstad 
Fiord in the beginning of April, it will be seen that even so late 
as that the maximum has not got very far. 



Hydrography. 



Thus 3 A . II. 80 m. 3.5 (max.) 

a /4 8. V. 80 - 3.55 

Judging from the figures just noted for 4 A 8. XII, it may also 
be concluded that the maximum lies between 50 and 100 m. But 
this again shows that the changes in temperature take place very 
slowly. In the Salton Fiord, where the ocean water has free access, 
there was no sign of tho maximum at a depth of 80 m., the autumn 
maximum had entirely disappeared and the highest temperature was 
reached at the bottom at a depth of 320 m. 

See the following table. 

ft /4 1900. The gallon Fiord II. 
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If the above table bo compared to that of the section & XII 
(*/ 4 ), a striking difference will at once be noticed. Not only is the 
bottom temperature in the 8alten Fiord much higher than in the 
Skjerstad Fiord (3.5 difference) but the salinity on the surface of 
the former is even a little higher than at the depth of 500 m. in 
8. XII. That such decided differences in the hydrograpliical con- 
ditions of the Salt-en and tfkjerstad Fiords, as shown by tempera- 
ture and salinity, also cause biological differences, is a foregone 
conclusion. This subject will be dealt with further on in this 
treatise. 

From the Fold en Fiord, I have only one sounding ( fi /4 1900 
Foldenfj. I; taken halfway between IljertO and the south mainland. 
The depth was 530 meters. From the high temperature and sali- 
nity of the water from the bottom (Vide no. 1007 1078) one 
may conclude that the ocean water is not prevented from flowing 
into, at any rate, the outer part of the fiord. It should be added 
that there is another Norwegian fiord which bears the name of 
the Folden Fiord, it is in the county of North Trondhjem, just 
south of the 65th degree of latitude. In the old days, the Kristi- 
ania Fiord also used to be known by this name. 

The Ox Sound and the Bag Fiord. 

One of tho entrances to the Sag Fiord from the Vest Fiord 
is formed by the Ox Hound (between HammcrO and LundO). 

While in the sea chart for that part of tho ^ ^ est Fiord which 
is beyond the Ox Sound the depth is given as 211 252 fathoms 
(897.21474.88 m.) we took in the Ox Sound the following depths 
from the mouth inwards: 455, 450, 630, 620, 620 meters. So 
that this short, narrow sound (the length is about 5 miles, and 
the breadth about 1 mile) has a maximum depth of 630 meters. I 
believe this is the one single case in the whole of Norway. 

Respecting temperature and salinity, attention is drawn to the 
tables (nr. 351362). 



It will be seen that it is especially from the upper 20 meters 
that the accumulation of the summer heat is given off to the atmos- 
phere. It may probably also be stated as a fact that the less salt- 
surface layers serve as an isolating belt, by means of which the 
loss of heat from the layers beneath is to a great extent pi-evented. 

In the Sag Fiord proper, only a couple of soundings were 
taken in the inner end outside Furrunes (Sagtj. T, II). The depths 
here were respectively 210 and 315 in. From the high temperature 
and salinity of tho water at the bottom (I'M? nr. 3033(58) 1 
conclude that this inner part of the fiord is not shut off by any 
ridge from the rest of it. 

The innermost parts of tho Vest Fiord and of tho Tys Fiord 
are very interesting on account of their great depths. The greatest 
depth in the Vest Fiord is found north of Trano", for the sake of 
brevity 1 refer to this as the TranO deep (Tranttdybot). On the 
old sea charts soundings are not marked beyond a line KjcO 
TranO, but 1 have taken many soundings from hero, from which it 
is made clear that the great fall of 5- 000 m. and more contiiucs 
almost up to Han"). 

Halfway between HarO and Kotv;er 280 m, were sounded, from 
hero in the direction of TranO the following depths were noted: 
324, 570, 008, (ill), 630, 620, 535. In a straight line across the fiord 
from OffcrsO in the direction of Tiltvigtind the following wero sound- 
ed: 250, 030, 680, 640 in. and from Offer^ to tho mouth of the 
Tys Fiord: 485, 580, 585, 320, 405 m. Thus it will be seen 
that there is a rise directly outside the mouth of the Tys Fiord. 

After this rise there is again a fall in the bod of the Tys 
Fiord, for soundings taken in a straight line from tho centre of (he 
mouth of the Tys Fiord to tho inner half of iSkarbcrgel gave the 
following figures: (i 15, 030, 615, 725, 725 in. This great depth 
is almost without variation right up to Skarberg. 

As far as 1 know, 725 in. is the greatest, depth reached in 
any fiord north of Trondlijein, and I take the liberty of calling 
tho great basin which stretches from Korsnes to 8karberg, the 
Tvsliord deep. The innermost boundary for this basin 1 am unable 
to give precisely; tho last, sounding at 725 in. was taken a little 
further in than Skarborg, and here drcdgings wore niado and samples 
of plankton and water taken (Tysfiord I). 

A sounding between UlvO and tho Northern mainland gave a 
depth of 230 m., while the depth at the station Tysliord II. which 
is a little further in than Tysliord church, was 409. 

A little furl her in, in the same arm of the fiord, the bottom 
was reached at 130 and 140 m. respectively. 

That there is no high submarine ridge between Tys Fiord 
church and the mouth of the fiord, may be seen by comparing 
the observations made at the two stations (Vide nrs. 651- -672). 
The observations made in the basins of the Tys Fiord and TranO 
show a great similarity. There is reason to believe that tho bot- 
tom temperature at tho places mentioned remains for years at 6 7, 
with a salinity of about 35. The animal and plant existences in 
the basins, thus live in physical conditions of remarkable constancy. 

The Vest Fiord is continued in the Ofot Fiord, which again 
has several important arms. Of these, the Hk jo in en Fiord and 
the Hoinbak Fiord were visited in 181K). 

There is a rise in the bed a little west of HarO, which is 
again succeeded by a fall towards the Ofot Fiord. Between Barfl 
and Tjelodden 545 m. were reached, and opposite Skarstad 550. 
Then there is a rise; for opposite Havncs. the depth was 360 
(Ofoten I, 7 /o 10) and between Itogcm Ballangen (Ofoten II, "l-i 
1900) 258 m. There are considerable depths also in the Rombak 
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Fiord a little further in than Oijord 310 in. was sounded (Rom- 
baken III, 8 A 181)0). Furthest in at Ronibakbotnon the depth was 
only 40 m. (Korabaken I) and opposite outer Sildvig 110m. (Rom- 
baken II, Vide nrs, 302 311). At the station Skjomen I at the 
end of the Skjornen Fiord noar Klvegaard the depth was also only 
40 m. (nrs. 3223-24). 

In the middle part of this fiord (Skjomen II) the depth howe- 
ever was 150 m. (nrs. 325-329) and the same depth was sounded 
just a little further in than the mouth, while a sounding taken in 
the mouth proper gave only 85. Moreover, judging from the figu- 
res giving the temperature and salinity at the station Skjomen I and 
II, it may be concluded that this iiord is shut off by a submarine 
ridge from any flow of warm, salt ocean water. 

Thus we have 

9 A* 1891). Skjomen II. 



Depth in Temperature Salinity 
motors. C. 



O ' lf 


ftiUo 


"* 1 * 


83.37 


50 j 1.8 | 33.37 


loo ! 1.7 


3, ! J.S7 


150 1.7 


JI8.49 



Generally there is ice on the {Skjomen Fiord in the winter. 

Similar physical conditions are found in liombakbotnon, which 
is connected to the Rombak Fiord proper by a shallow stretch 
known as % ,,StrOmmen u (The current). On the other hand, obser- 
vations in the outer Rombak Fiord (R. HI,* 8 /* 1899, nrs. 312821) 
show that the warm, salt ocean water has been able to get access 
to this place. From the measurements taken in February in 1897 
and 1890 in the Ofot Fjord, it is made sufficiently clear that the 
surface layers of the fiord in question gave oft' much more heat than 
is the case in the Lofot fishing grounds, and the loss of heat is 
still greater in the smaller fiords which adjoin the Ofot Fiord. 

The Ogs Fiord is shut otV from the Vest Fiord by innumer- 
able small islands and holms, but the Kanstad Fiord has a more 
direct connection with the principal fiord. When we visited the 
Kanstad Fiord on n /a 1899 its inner part was covered with ice, 
our first station (K. I) thus being- just beyond Strtimmen <4 which 
connects the inner and outer half. The depth here is only 80 m. 
Further in than Kvalo 84 m. was reached. Just beyond Kvalo 
outwards there is a rise in the bed which is called ,,the ridge" 
(revet). From this point onwards to just opposite Nes the follow- 
ing 1 depths were reached: -40, 75, 95 m. 

About halfway between Oft'erso" and BarO the depth was found 
to be 215 meters. 

On n / 1899 the temperature inside ,,the ridge" at a depth 
of 90 meters was l. and the salinity 33.48; Outside at the same 
depth the temperature 4.4 and the salinity 34.06. It may also be 
gathered from this that the outer part of the Kanstad Fiord is 
connected with the Vest fiord by an unbroken channel, while the 
ridge prevents the warmer bottom water from penetrating into the 
inner part of the fiord. 

Outside the mouth of the Ogs Fiord, there is a stretch of 
water, which is nearly free for islands and holms, which is called 
,,Flaket"; and here T have sounded from 175 220 meters. This 



comparatively open stretch of water continues towards Pundslet- 
vaagon and Aarstenen. 

Observations made on l % 1899 however (nrs. 455- 463) give 
such low temperature and salinity that one must conclude that 
,,Flaket" is pretty much shut off. At a depth of 220 m., for 
instance, the temperature was 1.7 and salinity only 33.40. 

On the inner part of the Ogs Fiord there is ice in tho winter. 
Station I ( u /s 1809) was just on the border of the ico. The depth 
here was 100 in.; temperature 2.1 from the surface to the bottom, 
but the salinity varied from 32.5433.10 (nrs. 522525). Station 
II ( 14 /s 1899) was situated near Halvorstt towards the mouth of the 
Ogs Fiord. The depth here was 207 m. As several observations 
were made hero, I adjoin the various results for the sake of com- 
parison. 

14 A 1899. The Ogs Fiord II. 



Dpth in 


Temperature 


Krtlimtv 


matin'M, 


0. 

~s *"-- r,".- -.--: 


1 V 





), 


32.95 


JO 


1.0 


33,28 


SO | 1.7 


88.33 


100 


1.6 


33.H3 


150 


1,4 


. 33.83 


200 


1.4 


33.33 



On 2 Va 1897 1 also had a station not far from HalvorsO 1 ) 
(Hydr. Tables p. 10). 

r Hien the following results wore obtained: 



Depth in 
meters. 


Temperature 
0. 


Halinitv 
/V 





1.4 


33.25 


10 

50 


2.1 

a.a 


33.49 

33.40 


100 


2.0 


33.61 


145 


2.7 


33.i 



At the same place on 2S /s 1900 the following results were 
obtained : 



Dopfh in 


Temperature 


Salinity 


meterH. 


C 


V 





2.05 


88.02 


20 


2.8 


,88.96 


60 


2,3 


33.95 


80 


2.3ft 


33.96 


100 


2.36 


33.06 


150 


2,4 


33,06 


190 


2. 1 84.00 



It will be seen from these observation tables that the hydro- 
graphical conditions in the Ogs Fiord vary in no small degree from 
year to year. One might almost be tempted to say that more of 



)) HJOBT, GBAN ami NORDGAARP. Report on Norwegian Marine Investi- 
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the salter water flows in one year than another, which again one might 
account for, as the curve for 34 pro mille in the corresponding part 
of the Vest Fiord reached higher one year than the other. How- 
ever nothing certain can be said on this point. 

There is another fiord, the Ostnes Fiord, which from the Vest 
Fiord goes into OstvaagO, and this fiord is of far more importance 
economically speaking than the two fiords just mentioned on HinnO. 
Tn the Ostnes Fiord there is often very good cod fishing. 

The greatest depth which was measured in 1899 was 140 
meters just opposite Helle in the outer part of the fiord. Respec- 
ting the hydrographical conditions refer to the tables nrs. 207234, 
981994. 

.The Kirk Fiord stretches in to MoskenesO from the Vest 
Fiord. The greatest depth we measured on 8 /a 1899, a little 
way from the mouth of the Vor Fiord inwards, was 130 meters. 
From 100 m. here the temperature rose from 2.0 to 2.7, while 
the salinity increased from 33.16 to 33.48. 

At Station II in the inner half of the fiord the rise in tem- 
perature and salinity was respectively (from 050 m.) 1.5 2.5 and 
32.95 33.40. Vide the tables nrs. 420425. In the Vest Fiord 
at the same time (11 miles SB of Heine) the temperature at a 
depth of. 100 m. was 6.5 and salinity 34.52. 

In the *Mala ng Fiord, I have only observations from the 
deepest part between Senjen and KvalO. But I have two sets of 
observations taken on <<J9 /i and 13 /4 1899 respectively. 

It is interesting to compare these, nrs. 182 195, 757 -7G7). 

In this fiord just as at several other places in the month of 
January, there was on 20 /i a homogenous layer from the surface 
to a depth of 100 m. with a temperature of 2.9 and a salinity of 
33.92. From 120 350 m. the temperature rose from 3.0 to 5.5 
and salinity from 33.97 to 34.52. On l '*U the conditions were con- 
siderably altered. As one would expect, the cooling of the surface 
layers was still further advanced. The upper 50 m. had a tempe- 
rature of 1.6, which is equal to more than one degree's fall. 

There is nothing remarkable in this, but more unexpected was 
it to find that the temperature at a depth of 350 m. had fallen 
from 5.5 to 4.1. 

Such a considerable change of temperature at such a great 
depth has not previously been observed in our fiords. 

Neither can it be explained as the result of a cooling process, 
by which the layers of water have given off heat to the atmosphere. 
The most likely solution of this problem is that this change is 
occasioned by an undercurrent from the ocean. A hint in this 
direction is also given by the fact that the salinity was also some- 
what higher. 

Measurements in the Lyngen Fiord ( 37 /i and 8 /r> 1899) also 
furnish interesting examples of a considerable change in hydro- 
graphical conditions. With regard to the depths in this fiord it 
should be mentioned that we sounded 118125 m. opposite Ski- 
botten; 250 m. outside the mouth of the Kaa Fiord; 200 m. op- 
posite Spokenes, and 320 m. between outer Gamvik and the north 
point of Ulfl. Thus it appears that Lyngen, like the majority of 
the northern fiords, is deepest in the outer part. 

Observations made on 2T A (nrs. 155 162) at station L. II 
show a remarkable uniformity from the surface to the bottom. 

At the next station the state of things was still more remark- 
able (nrs. 168173), as the temperature decreased from the sur- 
face downwards. This is exactly contrary to what is usual in the 
fiords in the winter, and I therefore call it the reversed win- 
ter state. At station L. Ill too, there was an indication of some- 



thing similar, the temperature at a depth of 150 m. being 3.4 and 
at 200 m. 2.9 (nrs. 174-181). But on the other hand on % the 
state of things in the same fiord was altogether different. On this 
date at station L. I there was an inequality, both in temperature 
and salinity (nrs. 861 866), and at st, L. 11 the usual winter 
state, with quite an even rise in the temperature from the surface 
downwards (nrs. 868875). The same conditions were also found 
at st. L. IIP) (nrs. 875884). The question now arises how can 
the unusual distribution of heat which was found at st. L. II on 
27 A (the reversed winter state) be explained. As, however, the 
case here mentioned is not an isolated one, I will not give my theory 
to explain it, until I have described the other similar cases. In 
the Kvaenang Fiord we took soundings between LOkO and Bry- 
nilen at a depth of 150 m., between Spilderen and the south main- 
land at a depth of 180 m. Between Spilderen and the north main- 
land 343 m. was sounded, and it is probable that this is the grea- 
test fall in the bed of the Kvanang Fiord. Further in the fiord 
near the island Nttklan the depth was only 90 m., and in the Joke I 
Fiord which joins the Kvanang on the north 110 m. were reached 
on the border of the ice right in at the end of the fiord close to 
the glacier. This depth was also reached just outside the Tver 
Fiord. Measurements on 24 /j 1899 at K. I and II (nrs. 135154) 
showed a remarkable uniformity in the temperature and salinity of 
the layers of water. This uniformity was also found on 19 /4. To 
verify this the values are compared in the following table. It 
i should be noticed that K. I on 24 /> = K. I on 10 / 4 . 



Kva>nangen 70 l' N., 21 28'.5 E. 
Between Hpilderen and the southern mainland. 







24 / t 1899 


10 /4 


1899 


Depth in 
meters 


Temp. 


! Salinity 

1 00 


! Tump. 



Salinity 





2.fl 


38.87 


0.75 


34.21 


10 


2.o 


33.87 


0.75 


34.21 


20 


2. a 


33.87 


0.75 


34.21 


30 


2.6 


33.87 


0.75 


5)4.21 


50 


2. 


33.87 


0.7ft 


34.21 


80 


2.6 


33.87 


0.75 


34.21 


100 


2.G 


33.H7 


0.75 


34.21 


120 


2.6 


33.87 


0.75 


34.21 


150 


2s 


33.87 


0.75 


34.21 


100 




t 


2.0 


84.40 


180 


3.i 


83.87 







From this table it will be seen that from 24 /i to the *% there 
was a cooling in the upper 120 m. of nearly 2, and that during 1 
the same period the salinity increased. 

The slight irregularity found in the observations on 21 /4 (nrs. 
803 810) is probably to be accounted for by some process of mix- 
ing. On the other hand, the physical conditions in the JOkel 
Fiord are particularly uniform (nrs. 794802) with a low tempe- 
rature and a rather high salinity. 

The depths in the For sang er Fiord are well known, as it 
has been sounded long ago. According to tfie sea chart the maxi- 
mum depth 150 f. (282.87 m.) is reached in the mouth between 
Sveerholtklubbcn and Helnes on Magero*. Hence and inwards to 



L. Ill for 8 / s did not correspond to L. Ill on 
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Store TamsO the depth is about 200 m. or more. Depths of about 
200 m. have also been sounded further in than the island mentio- 
ned; but the Porsanger Fiord on the whole may be said to be 
comparatively shallow. 

According to dr. HJOHT J ) a remarkably low temperature ~- 
TM 5 C. was registered, at a depth of from 90100 meters, in the 
summer of 1900, by the ,,Michael Sars** expedition. 

Further out in the fiord at a depth of 200 m. a temperature 
of :}.tf C. was measured. When we visited the Porsanger Fiord 
at tho end of April 1899, the whole of the inner part of the fiord 
was covered vith ice, but, as the observations made on 7 - M /4 
(nrs. 833840) show, a temperature so low as o u .2 C. was taken 
between Store and Lille Tamsb* at a depth of 200 m., and this is 
the lowest temperature [which has ever been registered in any 
Norwegian fiord at such a great depth. And the temperature 
:- I.t5 C., which was registered by tho Michael Sars" expedition 
in the summer of 1900, is the lowest which has been found at all in 
any Norwegian fiord. 

The temperatures noted in tho Porsanger fiord give similar 
results to those already known from the Lyngen Fiord. There is 
a fall in temperature from the surface downwards (the reversed 
winter state). 

At the mouth of tho Porsanger Fiord on 2 % 1900 the follow- 
ing conditions were noted: 



- 






Depth in 
meters 


Temp. 



Salinity 

o 
/oo 





2.25 


J34.6I 


5^0 


2.26 


84.r>4 


50 


2.16 


34.54 


100 
1 50 


1.4 
1.4 


34.47 

8454 


200 


1.3 


84.54 


250 


2.75 


84.78 



From the surface down to 200 m. the salinity is fairly uniform, j 

but the temperature falls from 2.25 to 1.3. On the other hand, j 

along the bottom at a depth of 250 m. a flow of warmer and j 

salter water has penetrated (2.75 C. and 34.78 % ). Between j 

Store and Lille TamsO where observations were made on 27 /4 1899 ! 
we noted the following: 



Depth in 



Temp. 



Halitiitv 






1.06 


34oo 


20 


1.06 


84.60 


50 


l.o 


34.H7 


80 


1.0 


34.67 


100 


0.95 


84..10 


iao 


0.95 


3I.J7 


150 


0.75 


34.07 


200 


0.2 


34.48 



Of. HJORT, Fi*keri off Hvfilfangst, (Bergen 1902), p. 18 and H/FfilBLB, 
iMi <ler erftten Nordmeerfnhrt. (Bergens umseumw aarbog, 1902, p. 8). 



There is reason to believe that tho ^reversed winter state" 
describes conditions which are easily disturbed. It is true I had 
no opportunity of repeating the vertical section at any other places 
than those in the Lyngen Fiord, but there it was found that the 
usual winter conditions were again prevalent on the %. When 
giving oneself the task of judging concerning these peculiar con- 
ditions, it is helpful to remember that nothing corresponding has 
been noticed in the western fiords (vestlandske fjorde) where we 
have for several years taken measurements also in the winter. To 
settle the hydrographical conditions, in any single fiord for instance, 
several factors may have to be reckoned with. That the tempera- 
ture of the atmosphere plays an important one, is clear, and -by 
comparing the results obtained in the northern and southwestern 
fiords, as I have done, 1 have come to the conclusion that the fall 
of rain is a factor which must be considered. 

From MOHN'S rainfall-charts 1 ) it will be seen that the fall is 
most uneven in the different parts of the country. Although there 
has of course been some slight variations in the fall in one and 
the same place from one year to another, yet on the whole it is 
seen that the distribution has been fairly uniform during the period 
that these measurements were made. It is another matter that 
there may possibly be something periodical in the distribution of 
the fall. 

It may thus be stated that there is a greater fall in the we- 
stern Word districts than in the fiords of TromsO and Fimnark, and 
it is reasonable to suppose that this circumstance must have some 
influence both hydrographieally and biologically speaking. I will 
now only allude to tho hydrographical part of the subject. 

One must expect in the Finmark fiords, where there is less 
fall, to be able to trace a rise in salinity, especially as so much 
falls in the form of snow so that it does not at once make its 
influence felt. Besides this, in the northern fiords large quantities 
of fresh water is retained in the layers of ice in the inner pails 
of the fiords. From these circumstances one might attempt to ex- 
plain the greater average salinity of the surface layers of the nor- 
thern fiords in winter as compared to the fiords in the west country 
(vostlandske fjorde). 

On account of the slight flow of fresh water into such a fiord 
as the Kvamang, in the course of a winter a great uniformity in 
salinity may bo established, and (Vide observations) just for this 
very reason the cooling of the atmosphere will exert a great in- 
fluence on the cooling of the layers, the vertical current taking 
with it tho water with its low temperature (which it has reached 
by being cooled by the atmosphere) from the surface downwards. 

The observations made furnish sufficient proof that in the 
course of the winter a great levelling in temperature and salinity 
goes on, and there are instances of complete uniformity from the 
surface right down to the bottom. However, it is possible that 
these conditions may be disturbed by wanner coast water being 
driven into the fiord by the wind. And in such a case the ,,re- 
versed winter state 44 would be found, the original fiord water having 
cooled so much that it settles under the inflowing coast water, 
even if the latter is slightly salter. After all, this is only a pa- 
rallel case to that in the ,,Nordhav" (the North Ocean) where tho 
warm salt ocean water from more southerly regions settles above 
the cold and less salt water which comes from' -the. north. 

>) Cf. Nedberiagttagelser i Novge, Aarg. V r VI. 
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o. Hydrographical Characteristic of the Fiords 
of Northern Norway. 

It is a well known feature in the western (vestlandsko) fiords 
that the maximum depth is found in the inner parts, but several 
of the northern fiords are found to be different in this respect 
It is true that the greatest depth (about >50 m.) in the Vest Fiord 
is further in than Trano* (TranO-deep) and in the Varanger Fiord 
the greatest depth (424 m.) is just off the BOg 1 Fiord (in the middle 
part of the fiord), but it may be stated that the maximal depth is 
found in the outer half of many of the fiords. 
In the following table I have given a special name to the 
place where the greatest depth is found. 




Fiord 


Max. depth Situation 




Oxsund 


6xsuTd deep Between Hammero and Lnndo. 

BW in. B8P N., lJil8'.o E. 

i 




TVK 


Tvsfiord deep 


A little inside 8kurberj^. 
8ia'.6 N., l12'.o E. 






725 m. 


Ofot 


SkarNt.nd deep 


i JuHt opposite- Skarstad. 
82a.5 N, l17'.d E. 






550 in. 


This series of greater depths lies between (57 and r830' N. 
The powers which combine to form fiords must have been exer- 
cised in an unusually largo degree in this district, and it is probably 
very difficult to find any parallel instance of such depths in such 
a limited area. 
It will be found on careful consideration of the observations 
taken that a great many of the fiord deeps are very uniform with 
regard to temperature and salinity. So as to make this clear at a 
glance the following tabulated observations have been inserted. 


Fiord 


Max. depth 


Situation 


Mulnn 


Malanjjs d. j ep 
483 in. 


JiiRt. opposite Stonneshotn. 
933' X., 18'HV E. 






Gainvik deep 
320 m. 


Between outer Uanivik and Iflo. 
6954' \. f 2027' E. 


Lyngen 


Fiord 


! Date of 
I 
Locality ' ohserva- 

tion 


Koun- Depth i m 
J i Temp. 
dings in ! inoasnre-d : ^, 

m. j m. i 


"' ' 
Salinitv 


Kvsenang 


KvwnangH deep 
343 in. 


Between Spilderen and the northern 
mainland. 
7<>2'.B N., 2l41' E. 




Halt en . 


142ti' E. ! 4 1WK) 


380 320 i .o6 


. ! 35.13 




Porsanger ..... 


Porsanger deep 


Between Hva*rholt and Helnes. 
705H'.r, N., 2tt25' E. 


Foldnn 


U 7 ' ! o/ < m() 


530 500 ; 0.55 


35.oo 






Laksc 


Svserholt deep 
326 m. 


A little inside the mouth. 


1 
Oxsund 


\ 
08 P i i- 
15<>1 8'.r, 


H30 630 .a 

725 700 tj.3 

i 
6.30 ] *30 f,s 

550 550 H.s 


35.08 






Tana 


Tana deep 
318 in. 


JiiHt. off the Ty Fiord. 
7050' N., 283tt' E. 




1 
1H12'.6 1 ''* 


35.il 

85.14 

35.u 




Vest 


Varanger 


Va ranker (loop 
424 m. 


Just off the Bog Fiord. 
05'.6 N. t 3010' E. 






I owe the majority of the above data to the general charts of 
Geographical Survey. I have relied on my own measurements, 


Ofor 


6H SJ8 '- tt i / 1899 
1H17'.5 ! 





which are on the whole not a lar^ro number, with regard to the 
Lyngen and Kvaenang 1 fiords. 

A little beyond the mouth of the Salten Fiord inwards I have 
sounded 380 m.; but this depth is less than may be found in the 
Skjerstad Fiord which is still further in, I reached a depth of 518 
nu a little outside Skjerstad church. It is quite remarkable in the 
district between the Skjerstad and the Ofot Fiords how many 
depressions there are, as will be seen from the following table. 



Fiord 



Skjeratad . ... . 



Foltten 



Depth 



Skjerstad deep 
518 m. 



HjertS deep 
530 m. 



Situation 



A little beyond Skjerntad church. 



Between Hjevttt and the nouthem main- 
land, 

E. 



Observations made at different times of the year have proved 
that a considerable constancy in temperature and salinity prevails 
in those fiord deeps. Another set of fiords shall now come into 
consideration. 



Fiord 


Locality 


Date of 
observa- 
tion 


Soun- 
dings 
in. 


nt. 


Temp. 


Salinity 

/oo 


Malnng 


0933' N. 
180' E. 


uo / 1 1899 


, 


350 


5.6 


34.r>a 


Lyngen 


6954' 
2027' 


! V 6 1899 


. 


300 


3.U5 


34.84 


Kvamang 


702'.5 


8l / 4 1899 


343 


340 


2.3 


84 M 
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Fiord 


Locality 


Date of 

obsefva* 
tion 


Bonn- 
ding 
m. 


Depth 
measured 
m. 


Temp. 


Salinity 
%o 


Porsanger . . . 


70 58'.G 


/ 4 1899 


282 


250 


2.76 


34.78 


Tana 1 ) 


7047' 


1H78 


232 


232 


2.8 






28W 












Varanger u ) . . 


^ 
3010' 


Aug. 1875 


424 


424 


8.1 





A special characteristic of the places above mentioned is that 
the temperature was below 6 0. and the salinity less than 35 pro 
mille. There is also reason for supposing that these two factors 
are more subject to change here than in the fiords mentioned in 
the former table. For instance, in the Malang Fiord on J4 A 1899 
the temperature was 4.1 and the salinity 34.67. There are also 
many smaller fiords, which show similar conditions. Instances of 
this are tabulated in the following list. 



Fiord 


Locality 


Date of 
observa- 
tion 


Soun- 
dings 
m. 


Depth 
measured 
in. 


Temp. 
C 


Salinity 
%/ 


Hkjeratad 


8. XII 


4 / 4 1900 


515 


500 


3.16 


34.00 


Skjomen .... 


8. II 


% 1899 


150 


150 


1.7 


33.42 


Kantad 


K. Ill 


/ 18 


94 


90 


1.0 


33.48 


<Vs 


o. ir 


14 / 8 1899 


207 


200 


1.4 


33.33 
















Kirk 


K. I 


a / 8 1899 


. .. ... . ..... 

108 
v 


100 


2.7 


33.48 

















The fiords above mentioned are certainly connected with those 
which have a bottom temperature of 6 7, and a salinity of about 
35 %o, but submarine ridges prevent the warm bottom water from 
flowing in. The heat 'which the Gulf Stream brings with it does 



*) The North Atlantic Expedition, 1878. 
8 ) Professor MOHN. 



not exert any influence worth considering on the deeper layers of 
water in these fiords, and the condition of things in the depths is 
determined by the local meteorological factors in a special degree* 

A few examples, showing the loss of heat caused where a fiord 
is shut off by a submarine ridge, will be of interest On March 
10th 189& at a depth of 200 meters in the Ogs Fiord the tem- 
perature was 1.7 and the salinity 33.40 %o. On the same day at 
the same depth in the Vest Fiord outside the temperature 6.7 and 
the salinity 34.87; there thus being a difference of 5 C. in tem- 
perature. 

On April 4th 1900 at a depth of 200 meters in the Skjerstad 
Fiord, the temperature was 3.25 C. and the salinity 83.99 % , 
while in the Salten Fiord the figures were respectively 6,55 and 
35.06; there thus being a difference of 3.3 in temperature. 

It is not to be wondered at that these differences evidence 
themselves in the distribution of fauna. 

As a result of the observations and particulars detailed in the 
preceding pages it would seem reasonable and natural to divide 
the northern fiords into two groups 1 ) as follows: 

1. Fiords in which the bottom temperature is 6 7 C. with a 
salinity of about 35 %o in the water at the bottom, 

(Examples: The Salten. the Folden, the Tys, the Ofot 
and the Vest Fiord). 

2. Fiords in which the bottom temperature is less than 6 C. and 
the salinity at the same depth is less than 35 % . 

(Examples: The Malang, Lyngen, Kvaenang, Porsanger, 
Tana, Varanger, Skjerstad, Skjomen, Kanstad, Ogs and Kirk 
Fiords.) 

The Malang Fiord is a kind of connecting link between 
the two groups. It must also be mentioned that the Skjerstad 
Fiord, for instance, belongs to the second group on account of its 
being shut off by a submarine ridge which prevents the inflow of 
the ocean water; while the Lyngen and Porsanger Fiords for in- 
stance, on the other hand, must classify under the second group 
on account of their being situated so far north that the ocean 
water has been considerably cooled and their salinity has been 
reduced by mixing with fresh water. 

Later on we shall show that the distribution of fauna and its 
character in the two groups are so different, that the above classi- 
fication of the fiords is justifiable also for that reason. 



1 ) Of. NORDGAARD: 
bog 1899, p, 23). 



Some Hydrographieal Results. (Bergeiis mufloums tiar- 



II. PLANKTON. 



NOTES. 



In my plankton tables the marks have the following signification: 

rr = very scarce, 

r = scarce, 
-f- = somewhat numerous, 

c = common, 
cc = verv common. 



A, The greater Forms of animal Plankton, 

a. Plankton Stations 18991900. 



Nr. 



Date 



Name 



Depth in metres 



I Corresponding 
1 samples in the hydr. 
1 tables 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3fi 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 



57 
58 
59 
60 
61 
62 






1899 

Helligvarr, 10 miles NW of H 050, 0-250 2840 

Vestfjord I, between Helligv*>r and Vterw 50, 0100, 180 4152 

Vestf jord II, nearer Vwro 0- -50, 100, 200 

Moskonstroinmen 50, -100 

Reine, 8 miles SB of R 0- -150 78-80 

Stamnund, 8 miles ShE of S 0--50, 0- -100 81 H 

Honmngsvrer, 7 miles 8 of H 0-50. 0180 89 90 

Yttersiden, 23 miles NW of Guukvwro 050, 1 10 91-97 

40 miles NW of Gaukv^ro 050, 100, 700 

tt/i Senjen, 12 miles NVVbW of Maanesodden 05, 50, 0-130 120133 

Tromsosundet ' -5 i 134 

% KvwiiHiijfcn 1, between Lago and Brynilen j 05, 50, 0140 135144 

Kvaenangen II, between Spildern and KvipnattgRtimlorne i 5. 050, 180 145 154 

Lyngon I. oft' Hkibotn i 0-5, 50, 0- 115 155102 

Lyngen II, off Kaafjord I 0-50, UK), 250 103-173 

Ly ngen Til, off Spokenes I 50, 200 1 74- 181 

Malangon, between Lysbotn and Htonnesbotn I 0100, 800 1H2- 194 

Folstad, Ontnesf jord , ' , 50, 1 35 21 4223 

Helle, 0stneKfjord 0-50, 1 50 224 234 

] Hula. Hvolvwr j 50, 0150 190-200 

Va i Hennings\wr, 8 miles HbW of H | 050, 0- -100 235 240 

_ | Vestfjord, 8 miles SSK of H 50. - 200 | 

i Skroven, 4 miles H og H 0300 24 1245 

% i Raftsundet, oft 5 tho Troldfjord | 50 240 ~ 250 

i Rnftannd 11, between Aarstenen and Ulvaag | 10O. 0200, 0200 251258 

% Skroven, 5 miles EKK of H | 300 350. lO<), 0-200, 3(K) t 0--380 259208 

% ! TraiKidybet, between Trano and Lndingeu ! 050, 100, 0-200, 0030 209281 

7 /o I Ofoten 'i, between Havnes and Ramsmul 0100, 100- 200, 200 :iOO, 300 - 850 282292 

Ofoten II. between Hogen and Ballangen I 0100, 100 200, 200- 250 293-801 

% Rombaken I, at the head of R ! -40 302300 

Rombaken 11, off ytre Hildvik ! 100 30731 1 

Rombaken 111, inside 0ijord j -100, 100-200, 200-300 312321 

Hkjomen I, at. Elvegaard j 0-40 322324 

Ofotenf jord, off Skai-stud i 500--550 331 

ia / a Skroven. 5 miles HWhS of 8 i 50. 100, 0- 200, -250 339349 

NtroiimuMi I, at Hpnningvr i HO j 332-335 

Htrimimen II, at HenningsvitT () -30 j 830 388 

Mouth of the Raftsund 275 | 

Mxjjatul, between H&miuere and Lundo , 0100, 150, 150 250, 250 350, 350 450, i 851302 

j 450550, 550 (>20 j 

Hagf.jordeu 1, inside Fnrrunosvroggeii -50, 0-100, 200 j 303308 

Hng-fjorden II, outside Furrunesva^gen 300 ! 

21/0 HenningsvM'r I, 4 miles 8SW of H 0-85 309872 

HenninrsvRT III, 10 miles H8W of H ! 0-100, 200' 250 377-385 

Va Evenstad I, 7 miles HK of Lofotodden | 0-50, 0150 405- -411 

Kvenstad II, 10 miles 8K of Lofotoddon j 0- 100, 2(M) 412419 

Moskenstrominen 

Kirkf jord I, inside Vorf Jordan 0- 100 420423 

l /a Heine I. 1 1 miles 8R of R 50, 1 50 420-435 

Ure I, 9 1 / miles SHE of U i 0-100, 2<M) 430448 

Henningsv*r I, 6 miles HWbWV a W of H | 100, 140 444450 

Raftsnndet | 0-45 479- -481 

Risvwrflnket, outside the 0gsfjord 0- 50, 0-150 455400 

/a Kanstadf jord III, inside the ridge 0-90 488 

0gsf jord I. at the head of the fjord 090 522 -525 

0gsf jord 11, nt Hulvamu 200 520531 

lfl /> Tranedybet, between Trano and Ledingen 050, 0100. 100-200. 200- 300, 800-400, 532542 

400-500, 500 000 

Trunedybet 54*4 

II, 6 miles SbKV 2 ^ of H 0100, 0280 579-589 

7 miles HbW of Maahornet 100, 1 70 590-008 

Bwth'nvet, 00 mile* NW of R0at 0-100, 900 604-018 

R0t I, outside R 120 023-028 

II, outride R 0~KX> 681-033 
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GiiukvoETO 11, Vesteraulen ... , 


08, 0250 
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/, 
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Kvifnan^en, between Bpilderen and the northern mainland .... 
Hammerfest harbour 
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08 


803-810 
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86 
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b. Plankton tables. 
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c. Remarks on some Plankton Forms. 



Places. 

Eggs and Larvae. 

In March and April 1896, fish spawn was regularly found 
in the plankton on the Lofoten banks. That the greater part of 
this belonged to cod was, I consider, unquestionable. In 1897, fish 
spawn was also noticed from l7 /a to Vs 1 )* I n 1899 a considerable 
quantity of fish eggs was to be seen in the sea at Vest Lofoten, 
on March 20th and on April 1st a mass of fish eggs was seen on 
the East Lofoten banks. Also in 1900, fish spawn was noticed in 
the latter half of the month of March. 

Particularly in 1897 several samples containing spawn were 
examined. Various sizes wore found, right up to a diameter of 
2.5 mm.; but the diameter of the majority was about 1.3 mm., which 
means that most of it was cod spawn. We also got a few cod 
larvae in. the tow net, as for instance on */4 1897 on the fishing 
ground at Reino. The characteristic pigment bands loft no room 
for doubt that we really had caught larva? of cod ~- their length 
was about 3.5 mm. It was quite remarkable how seldom one came 
upon a sterile egg. One cannot, however, because of this fact con- 
clude that fertilization was carried out in a particularly effective way, 
indeed one can hardly exercise any control over this in the open 
sea. For cod spawn is doubtless subject to the same law as for 
instance, salmon spawn, which dies pretty quickly if it has not boon 
fertilized. Some cod eggs were put into a glass of sea water, 
and it was seen that the eggs fell to the bottom as soon as they 
died. In the open sea also, the dead eggs without doubt sink to 
the bottom, so that it is not possible to gain a correct idea of the 
effectiveness of fertilization by counting tho eggs capable of devel- 
opment which are found in the water. 

Respecting the spawning of the skrei (Gadus callarias L.) 
reference should be made to HJORT'S book ,,Fiskeri og Hvalfangst" 
(Fishery and Whale Catching), page 37 d seq. 

Deoapoda. 

Pasiphcea tarda, KROYEB. 

By tow-netting, I have only obtained young individuals of this 

species. Quite rarely, single specimens have been found. 

Thus Vs 1899. Ofoten I, 300350 mm., 1 specimen, length 27 mm. 3 ) 

W A 1899. Tys Fiord I, 200300 in., 1 specimen, length 26 mm. 

2 /4 1900. Skjerstad Fiord V, 0420 m., 1 specimen, length 

33 mm. 
2fl /n 1902. The By Fiord, Bergen, ^50450 m., 1 specimen, 

length 12 mm. 

I mada the following notes about the specimen from Ofoten: 
Body, quite transparent, brown eyes and a reddish tail appendix. 
In w Bidrag til Kundskab om Christiania Fjordens Fauna** (Con- 
tribution to a Knowledge of the Fauna in The Kristiania Fiord) 
M. SARS describes the young of this species (p. 5663, fig, 81 90). 
These were taken near Skroven in Lofoten by G. 0. SARS and the 
smallest was 10 mm. in length* 

l ) Of. NOBDOAABD, ^Contribution to the Study ol Hydrography and Biology 
on the Coast of Norway 4 *. Table* 2, 4 a, 4b. 

*) Measured from the point of the rostrum to the tip of the tail. 



As far as I can see, G. O. SARS was the first to observe the 
pelagic habits of this species. In Crustacea 11" from the Norw. 
North Atlantic Expedition (187G 78) he says (page 11): ,.Mcan- 
while, though the specimens in question all came up in the trawl 
from very considerable depths, reaching 1700 fathoms, yet the animal 
may, considering its obviously pelagic habits, have entered the trawl 
in some of the higher strata, during the upward passage of the 
apparatus." The expedition above mentioned also took its speci- 
mens of Pasiphata with a trawl at the stations 33, 213 and 295. 
Of these stations 33 is in the southern part of the North Ocean, 
213 about halfway between Jan Mayen and Norway and 295 (Lat. 
71 59' N., Long 11 40' E.) is somewhat further north and east, 
It is easier now with the improved apparatus for pelagic fishing to 
catch the animal. It appeared in considerable numbers in the North 
Ocean 1 ). With regard to the distribution of this species in the fiords of 
Norway, it may be mentioned that it has been found from The 
Kristiania Fiord up to Lofoten, but its distribution is now known to 
bo extended over a larger area. In April 1899, I took specimens 
with a trawl in The Malang Fiord from a depth of 380 m. There is 
no doubt that it is rather common in certain other fiords. For in- 
stance, I have often seen it in tho stomach of Macrnrux rup&ttriat, 
Spinnx nigar and Gadus rirrm from Tho llcrlo Fiord near .Bergen. 
Tho young individuals of this species mentioned as being taken in 
The Ofot, Tys and Skjerstad Fiords were all caught in the months 
February April. Although it is not stated, it is likely that G. O. 
HARS took the young stages on which M. SAKS has based his de- 
scription, also sometime during the early spring months, for G. 0. 
SAKS was, in the years mentioned, making winter researches in Lofoten. 

One would be inclined to think that about the middle of the 
winter is the time of propagation for this species. It is, however, 
reasonable to suppose that the propagation stretches over a period 
of several months. In the stomach of Spinax niger from The Herle 
Fiord, I found 16 /? 1897 a female with large eggs attached. 

Another Pasiphwa female with eggs was found in tho stomach 
of a Gadus virens from Tho Herlo Fiord l2 /e 1902. 

KUOYEB based his original description on specimens from Green- 
land, and the species is also said to be found on the east coast 
of North America, 



Sohizopoda. 
Nyctiphancti nwvegica, M. SAKS. 

As is the case with Pasiphcea tardct, this is a plankton form, 
which it is difficult to catch in small tow-nets. A large number 
of my specimens have been taken in a trawl. Here is a list of 
the various places in which they have been found. 

10 /a 1897. Sundero (Vesteraalen), several specimens in the stomach 

of Gadus virens. 

81 /i 1899. Helle (0stnes Fiord), 0120 in. 1 jun. (tow-net). 
l % Raftemnd 0-275 m. rr 

M /i Folstad, (Ostnes Fd.), -135 m. rr 

*) Of. HJORT, ,,Fiakeri og Hvaifangat" (Fishery and Whale Catching), p. 27. 
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VH 1899, In Sea N. W. of Host, 0500 in. r 
n /4 Gaukvr0 II, 0250 m, rr 



(trawl). 



31 /4 



0--34Q m. rr 
0300 m. rr 



24 /< In Sea off Ing0, 

I have specimens from the following places on the west coast 
of Norway: 

38 /4 1897. The Fiord outside Bergen in the stomach of Gadus virens. 
3 % 1899. Herl0 Fd., 0400 m. /tin. rr (tow-net). 

24 /i - On tho coast off Herb, 0150 in. 

2 % The Norw. Channel off the) _ 

Kors Fiord. J 

n /s The Herlo Fiord, in the stomach of Qadus viwn*. 
ia / The Hjelte Fiord about loo HI. rr (tow-net). 
l9 /n HemiD in the ,,skjtergaanl u beyond Bergen in the sto- 
mach of Gad-its d/m*. 

On NANSKN'S ,,Fram" expedition, a single specimen was taken 
on May 22nd 1894. 1 ) 

On the Norw. North Atl. Kxp. (187678) this species was 
noticed at most of the stations. 

G. 0. SABS writes 2 ): ,,The present beautiful species was obser- 
ved on the expedition in several localities, at a considerable distance 
from the coast, swimming- about on the surface of tho water, as a 
rule, however exclusively young individuals. At one of the stations 
(St. 75) west of the Namsen Fiord, the Animal occurred in such 
profusion that the sea in some localities had a peculiar brownish 
tint." Professor SAKS also mentions the species from the Kristi- 
ania, the Hardanger and the Vest Fiords. 

AuRiviLMUB*) has observed it in thQ surface layers of the 
Skagerack in August, and in the Gulmar Fiord towards the end 
of November. In the months of August- and September, the spe- 
cimens he obtained were generally found rather deep down. 

The species is distributed from the Arctic Ocean to the coast 
of Portugal, and from Greenland to Massachusetts Hay. 

C. KcxKLBKL 4 ) states the length of the largest specimen caught 
at Jan Mayen to be 3( mm. My largest specimen, taken in the 
sea off Ing0 in Finmark, has precisely the same length; the largest 
specimen from the Herl0 Fiord, near Bergen, was 82 mm. 

Bwwphausia inermw, KR0VEK. 

This species constitutes, as is well known, the principal food 
of the coal-fish and plankton eating whales. I will therefore give 
a complete account of the observations I have been able to make 
respecting the distribution of this animal. 

17 /2 1897. Svolvwr (Lofoten), in the stomach of Gadus callarias -f* 
ay 2 0g S piord, 0150 m. (tow-net) r 

Between Bar0 and Lading-en, 200 m. (tow-net) r 
V Svolv^r in the stomach of Gadus callarias c 

5 /8 Ostnes Fd. at various places, 0-120 m. (tow-net) -f 
Raftsund, Trold Fd., Grand Fd. r 



S1 A 1899, Helle (Ostnes Fd.), 50 m. (tow-net). rr 

Ya Vest Fiord, 50 in. rr 

8 A Raftsund, 0200 -m. rr 

% Stene, (Lofoten) 100-200 m. rr 

12 /4 Malang Fiord, o m. c 

IS A St0nnesbotn 0- 3 m. rr 

34 A Sea off Ingo, 0300 m. (trawl) r 

6 A 1900. Henningsvaer I, 0140 m. (tow-net) jun. rr 

8I / ~- Beier Fiord, 0150 m. (trawl) rr 

The contents of the stomachs of coal-fish which were caught 
in the Porsanger Fiord 1 ) in the summer of 1898, were for the most 
part composed of this species. 

The presence of Boreophamia inennis along the coast of Ber- 
gen is also satisfactorily ascertained, a large quantity having been 
found in the stomachs of young coal-fishes caught off Henn0 on 
! Vn 1902. 

But it is not certain if the species is to be met with annually 
on this coast. 

AURIVILLIUS mentions the species in the Hkagerack, and NOB- 
MAN 2 ) gives Banff, Shetland, Moray Firth and Clyde district as 
places where it is found. The species is observed from Spitzbergen 
to the Skageraok and England, as well as from Greenland along 
the east coast of North America to about 42 N. The largest 
specimens 1 have found (in the Malang Fiord) were 25 mm. long. 



Boreophaima ra$chi, M. SAKS. 

This species is distinguished from the foregoing by a toothlike 
projection on the sides of the carapace. The dorsal tooth, however, 
in front of telson is missing in raschi. 

I have only found this species once, and that was at Helle in 
the Ostnes Fiord, (% 1897, 0-120 m.). 

It is known from the Kristiania Fiord (M. and G. O. SABS). 

The latter also mentions having ocasionally found the species on 

j the west coast of Norway. It is also known from Greenland and 

j Great Britain, a list of plac.es where it has been found has been 

' given by NORMAN*) and T. SCOTT.*) 

! " 

Thysanoessa net/kcta, Kii0*ER. 



29 A Heine, in the stomach of Gadus callarias 
u /i 1B99. Heine, (Lofoten), 0-150 m. (tow-net) 
l7 /i 8 miles S. E, of Reine 



7 A - Lyngen III, 



0200 m. 



rr 
rr 
rr 



1) G. 0. SABS, CrurtacftA, p. 13. The Norw, North Polar xp*d. 18931896. 

) CYu8ta<;ea II. The Norw. North Atl. Kxp. 187 78, p. 12. 

a ) Die Plankton Fauna des 8kH#eraks t p, 74. K#l. Svwtiska Vet. Akad. 
Haiuil. 30, N. 8. 

*) Die OesterreichiHche Polnrfttation Jan Mayen. 
III B. p, 48. 



There was no example of thiiS species among the specimens 
| taken in 1.8991900, but on % I 8 ** 7 I found it in the Gstnes 
| Fd., plankton 060 m. It was also found in the stomach of ocean- 
cod (skrei) which was fished at Svolvaer 10 / a 1897. 

G. O. SABS mentions having taken the species in the Varan- 
ger Fiord. 

I have the following notes from tho west coast of Norway, 
a % 1900. The Hjelte Fiord, 0220 m. tow-net rr 

18 /io 1902. Manger, in the stomach of Clupea harangue r 

J0 /n 1902. Uenn0, in tho stomach of Gadus wrens jun. r 

The species is known from Greenland, (H. L HAHBEN) the 
Siberian coast (BKANOT), N. E. America. (8. I. SMITH), besides 
NORMAN and T. T. SCOTT have mentioned several places on the 
British coast where it has been found. 

J ) 8vARRE-8cHNEiDEK have taken HpecimenH t Kv f mmugen. 

3 ) British 8chisjopo<la of Famiiien Laphogastrirlte and Kphau*iifUe. Ann. Mag. 
Nat. Uit.. S. . Vol. IX, p. 4tfl. 

H ) British Bchizopotla, p. 462. 

4 ) On the Distribution of Pelagic Invertebrate Fauna of the Firth of Forth 
and its vicinity. Part III. Sixteenth Annual Report of the Fishery Board for 
Scotland, V, p. ItiO. 
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Ihysanoessa longicaudata, KRMYER. 

With tow-nets, this species has only been caught at the follo- 
ving places: 

18 A 1899. The Vest Fiord I, 0100 m. rr 

% lire I, 0-100 m., 0-200 ro. rr 

My specimens were 1012 mm. long. 

On NANSEN'S Pram-expedition single specimens were taken at 
four different places in the Arctic Ocean; and SAEB mentions the 
Varanger Fiord and the Sea between Norway and Jan Mayen 
(Norw. North Atl. Exped.) asi other places where it has been found. 
According to NORMAN') this species together with Nyctiphanes 
nonwjica was ,,trown up in enormous quantity in St. Andrew's Bay, 
April 22nd 1886". It is also known from Greenland (HANBBN) 
and P. T. OLIVE*) has given a list of places where it has been 
found in recent years from 48 07 N. 

Boreomysis aretica, KR0YEK. 

As far as I know, this is the first time this species has boon 
included in any account of plankton organisms. 

There can, however, hardly be any room for doubt that it has 
planktonic habits, as it has several times been taken by townetting. 
As, for instance on 
14 /4 1809 in the Malang Fd., 300-380 in. rr 

From the western tiords of Norway 1 have noted the follo- 
wing: 

29 /V 1898. The Horl0 Fiord, in the stomach of Mamtnts rupestntt + 
lfl Ao The Herl0 Fd., 0400 in. tow-net rr 

14 /a '1901. The Herl0 Fd., 0400 m. - rr 

25 /u 1902. Fiord off Bergen, 250450 m. rr 

This species, which was tirst described by KHOYER as being 
found in Greenland, has by (T. 0. BARS been taken m the Kristi- 
ania, Ilardanger and Vest Fiords. 

It has not yet been observed on the British Coasts. 



Hemimysis abyssifiola, G. 0. 8Ars, 

This species also seems to be a bathy-planktonic organism, 
it was at any rate found in the tow-net on % 1899 in the deep 
off Trano, 630 m. ; both as adulta and juniores. 

In the western fiords it has never been seen in plankton but 
has been found in considerable quantity in the stomach of Macrurus 
rupestris from the Herlo Fiord, 2U A 1898. Borcowysis arctica was 
also found in the same place. 

, G. 0. SARS has taken this organism in the Kristiania and 
Hardanger Fiords and at Lofoten. It has not yet been included in 
the British fauna. 3 ) NORMAN has caught it in the Trondhjem Fiord. 

Eggs and Larva 1 of Schizopoda. 

As the Schizopoda play such a very important part in the 

economy of the northern seas, I will mention some observations 
made in the northern fiords. 

13 /4, U A 1899. The Malang Fd., 3 in. + 

34 /4 Ingo 0300 m. r 

27 A The Porsanger Fd., 75 m. r 

Vs Vard0, 0200 m. c 

') British Schizopoda, p. 463. 

a ) The Seasonal Distribution of Atlantic Plankton Organisms, p. 81, 82. 
*) Of. NowiJUf, On British Mysidue, p. 146. Ann. Mag. Nat. Hit. 8. 6, 
vol. X. 



2 % 1900. The 0stnes Fd., 130 m. + 

| 2 /4 The Skjerstad Fd., 0330 m. -|- 

| % - The Folden Fd., 0-100 in. r 

I The majority of these probably belonged to the species Bor<>o- 

| phansia inermis. 

' Cumaoea. 

; Psmdocuma lonyicwnis, HP. MATE. 

! On rj A 1897 I got a specimen of this .species in tho harbour 

I at Hrettesnes in Lofoten, the animal was swimming about on the 
surface. 

T. HcoTT 1 ) has on the other hand, several times caught it by 
tow-netting 1 in the Firth of Forth. SPAKKK-SCHNKIDEH has observed 
this species at Jlilles0 in the Malang Fiord, which is the northern 
limit for it. 

With regard to its distribution cf. Dr. CAKL ZIMMKK.-) 

Amphipoda. 
Paratlumwto oltlivia, KROYKB. 

This species is also, without doubt, one of tho important orga- 
nisms in the economy of the sea. I have specimens from a great 
many stations both in the northern tiords and on the west coast 
of Norway. Is is distributed from Greenland (KROYEK, HANSKN) 
to 45 N. 50 W. (CLKVE)*) and from Arctic Ocean, where it was 
taken by NAN SEN at 12 different stations, to The British Isles. 
AinuviLLii's has found this species in the Skagorack, but it has 
not up to the present time been noticed in tho tiords of Sweden 
and southern Norway. The most southerly place at which I have 
taken this species was off Stavangor (58 59' N. 5 21' \V r .), where 



I found juniores in plankton on 7 /2 

In the plankton which I had under examination from n llehn- 
daLs u section between the Bognc Fiord and Iceland about the middle 
of May 1890, T constantly came across juniores from the surface 
layers, both from the region of the Gulf Stream and in the arctic water. 
Likewise juniores and sometimes adtdta were observed in the Pudde 
Fiord (Bergen) from the middle of November 1896 to February 
1897, 08 m. In the plankton material which the seal catcher 
Capt. II. ANDHESKN collected for the biological station, a consider- 
able number of P. obliria were found, among them also a large 
number of juniores from the sea north of Jan Mayen (June and 
July 1897. 4 ) 

Parathenmto is characterized by H. II. GRAN') as an arctic- 
oceanic organism, and the same author mentions for instance: 

w lm Mai 1901 hatte z. B. P. obliria von ihrem Verbreitungs- 
centrum im Eismeere bis zu Lofoten eine zusammenhftngcnde Ver- 
breitung an der Oberflftcho. a In another place (p. 95) numerous 
specimens of young- Parathemisto are mentioned in May as one of 
the first appearances of the flourishing spring plankton. 

In the North Ocean the months of May and June appear to 
be the most important time for the development of this species; 
although I have, on the other hand, observed young individuals in 



x ) The Distribution of Pelagic Invertebrate Fauna of Firth of Forth, p. 167. 
8 ) Die arktiachen Cumaceen (Fauna arctica), B. I, p. 428. 
8 ) The Distribution of Atlantic Plankton Orgaimm*, p. 38. 

4 ) Cf. NOBDOAAHD, Contributions to the Hydrography of the North Ocean. 
Berg. Man. Aarb. 1901, No. 2, p. 99. 

5 ) Daa Plankton des norwegiachen Nordmeeren. Keport on Norwegian Fishery 
and Marine Investigations. Vol. II, No. 5, 1902, p. 83. 



40 



(). Nordgaard. 



the mouths frora November to May in the neighbourhood of Bergen. 
In the Arctic sea, Parathemisto is of great importance as food for 
plankton eaters. 

I have seen it in the stomach of Oadus virens both from Bergen 
and from Vesteraalen; and in March 1897 I noticed it also in the 
stomach of Qadw cattaria*, caught near Svolvser in Lofoten. 

Euthemisto compressa, GOES. 

G. O. SABS') gives the following distribution for this species: 
Davis Strait, East coast of Greenland, Jan Mayen, Ilasvig (in West 
Finmark). NoRMAN 2 ) states that near Redcar from 10th to 12th 
of February 1892 there was a very rich Crustacean plankton, which 
was eagerly sought after by Kma triductyht. This plankton con- 
sisted chiefly of Euthemisto comprcssa which at that time was new 
to the '.British fauna, and there was also Ncmatoscelis mcgabps and 
Thysanoessa longicaudata. From the Firth of Forth T. ScoTT 3 ) 
refers to this animal as occuring in February and November 1892 
and in November 1893. 

My observations are the following: 

H /a 1897. Sundero (Vesteraalen), from stomach of Gadns viirntt. 
34 /i 1899. Kvaenangen I, -140 m. tow-net. 1 9- 
33 A The Rost sea, 0700 in. * 

Euthemisto bivpinosa, BOEOK. 

8 /a 1897. Sundero (Vesteraaion) from stomach of Gadus virens. 
G. 0. SABS states the distribution of this species as follows: 
Greenland, Spitsbergen (?) off No via Scotia, S0rva?r and Hasvig 
(in West Finmark). 

Amathilla homari, FABB. 

Adulfa, but still more juniores were noticed on 10 /s 1897 in 
the surface water at Sunder0 in Vesteraalen. Also in the sea 
beyond the belt of skerries (Skjsergaard) off Bergen on 3 Ve 1900, 
05 m., young of this species were observed. Development would 
thus appear to take place in the winter and spring. 

Cimpedia. 
Lepas anatifera, LINN. 

A splendid bunch on a glass ball (from a fishing not) drifted 
ashore in March 1899 on the outer side of Moskeneso in Lofoten. 

Nauplii and Cypri* of Cirripedia. 

At certain times larvae of Cirripedia may be found in large 
numbers in plankton. Amongst those I have myself noticed I will 
mention for instance those seen in April 189C at Balstad in Lofo- 
ten, and in April 1897 at Rest. At the latter place, I also on 
March 24th 1899 noticed a number of these larvae (R0st I, 0120 
m.), and about the middle of April in the same year they were 
numerous just beyond Vesteraalen, in the Malang Fiord, at Kvsen- 
angen, the Trold Fiord, at Vard0 and at H0la near Svolvser. 



J ) An Account of the Cnwtacea of Norway, vol. I, p. 13, 
*) British Schizopoda. Ann. Mag. Nat. Hist., *. 6, vol. IX, p. 403. 
8 ) The Distribution of the Pelagic Fauna. Itfth Ann. Rep. of the Fishery 
Board for Scotland. Part III, p. 170. 



Ostraooda. 

While arranging the specimens which have been collected, I 
have not in every case classified them according to species, but 
have grouped them as Conchoecia sp. 

Single specimens have been classified, some by Prof. G. O. SARS, 
and I have identified some others by reference to Professor G. W. 
MiiLLEB's article in ,,Nordisehes Plankton". The following species 
have been found. 

Conchoecia elegans, G. 0. SARS. 

This species is, comparatively speaking, common in the Vest 
and adjoining fiords, as for instance the Ofot Fiord and 0x Sund, 
and is found rather deep down, In the Ofot Fiord on February 
9th 1899, I took up a quantity of a species of Conchoecia in a 
closing net, a blueish light gleamed from the forepart of its body. 
Unfortunately, I was not, then and there, in a position to decide 
whether the flash of bluelight came from bvrealis or elegans or 
perhaps from both. 

Conchoecia borealis, G. 0. SARS. 

This species too has been observed in the Vest and adjoining 
Fiords, e. g. 

4 /2 1899. Skroven I, 0800 m. 

% Tran0 dybet 630 m. 

7 / 3 The Ofot Fiord I, 300350 m. 

i: /2 Oxsund, 450550 m. 

Conchoecia obtusata, G. 0. SARS. 

Among the specimens which I took at Roine in Lofoten ( 28 /t 
1896, 130 m.) were a few conchoocia, which SARS declared to 
belong to this species. 

It is very likely that there were examples of this species in 
the collection made in 1899, but I can not state this with certainty. 

Philomedes Irenda, BAIIID. 

On April 20th 1899 I took a specimen of this species in 
the Jokel Fiord, and it was by G. 0. SARS declared to bo a male. 
SpARRE-ScHNEiDEK has noticed this species, both in the Kvsenang 
and Malang Fiords. 



Cladocera. 

bvadne nordmanni, LOVEN. 

As far as my experience goes, it appears that Gladoeera is 
very seldom seen in the winter plankton on our coasts, and the only 
species I can with certainty say I have noticed is E. nordmanni. 
There were single specimens in the samples from Lofoten, April 1896. 

Copepoda. 

Cdlanus finmarchicus, GITNNERUS. 

In his important work w Das Plankton des nor 
meeres" (p. 5666) Dr. H. H. GRAN has given 
biological account of this species, and to this accmttit I r^fi&r, Oa 
page 64 Dr. GRAN says: Cafanus finmarehieus hat eine far jedes 
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Gebiet bostimmte Fortpflanzungszeit, und die Thiero sterben ab, 
nachdem sie sich einmal fortgepflanzt haben. Die Fortplanzungs- 
seit ist an Norwegens Nordwest KUste April- Mai; die Thiere kOri- 
nen wahrscheinlich hier ihre ganze Entwicklnng in einem Jahre 
vollenden." 

GUAM calls this a working- hypothesis, and as such it is very 
interesting, and future examinations must prove how far facts boar 
out the hypothesis. 

GRAN'S remarks concerning the vertical movements of this spe- 
cies are of special interest (p. 64). ,,I)io Thiero kOnnen bedeutemie 
vertikale Wanderungen unternehmen, namentlich sucheri sie im 
Spatherbst die Tiefe und kommen im FrQhlirig wicdor herauf; im 
Sommer sind die Jungen hauptsachlich in den obereri, erwftrmten 
Schichten zu flnden, wfthrend die alteren oft in der Tiefe umhcr- 
schwimmen." 

I have also noticed the vertical wanderings" and T believe 
that we here have a very important factor to deal with. 

For it will probably be proved that the movements of herrings 
are affected by the vertical alterations in the places where C. fin- 
marchicuft is to be found at different times of the year. 

It will be seen in my plankton-tables too that this species 
in the winter shows itself in the upper layers of water, quite 
thinly spread in the surface layers, while the majority is in much 
deeper water. But some exceptions from this state of things have 
been noticed, and these deserve attention. For instance, on .Janu- 
ary 24th 1899, there were quantities of these animals at Kv&nan- 
gon no deeper than 5 meters, and the same was seen to be the 
case on the 27th of the same month in the same year in the inner 
half of the Lyngen Fiord. To this striking biological phenomenon 
a parallel peculiarity is evidenced in the physical conditions of the 
layers of water, these being altogether unvarying both with regard 
to temperature and salinity (cf. nrs. 145154, 155102). 

And in this fact there seems to lie an explanation for the 
appearance of herrings at times in the winter so far up near the 
surface in some of the northern lionls that they can bo caught 
with nets. 

To give an idea of the distribution of this species deeper down 
in the winter, in those fiords into which the ocean water flows, 
the following list of observations made is useful. Dr. PKTEKSEN'H 
closing-net, with an aperture of about 0.09 sq. m. was used. 



Ciilanuti -finmarchtcus. 



Va 



Ofotcn T. 



1N99. Ofoton 11. 



Depth, 
m. 


Number of 

HpHCUTleilS, 


Depth, 
in. 


Number *'f 
specimen a, 


0-100 


105 


U 100 


H- 


100-200 


474 


100 200 


1081 


200800. 


930 




300-260 


1575 



300-350 



772 



Bottom 258 m. 



Bottom 860 m. 



Va 1899. Itombakon HI. 



Depth, 
in. 



Xtunhm'. 



100 ; 10 

100-200 I o2 



003(X) 



77 



Bottom ;310 m. 



Va 1899. Oxsuild. 



Depth, 
m. 

o ion 

0-150 

150250 

350 450 
450-550 
550 20 



Number. 

424 

520 



148 
41 

18 



Bottom 080 m. 



These figures speak for themselves. In February 1899 the 
number of (,'. finmarchwux reached the maximum at a depth of 
200-300 in. 

Tt will also be soon from these observations that in the 
winter a really considerable number of this important plankton 
form may be found in the basins of the fiords, as that it may truth- 
fully be said that there is food there for eventual winter herring 
shoals. 

Again it will be noticed on reference to the table dealing with 
Oxstuul ( 17 /2 1899), that C. finmarchicus is only found very sparsely 
j distributed at the greater depths of 400000 m. This is still 
i further emphasized in the following figures. 



lrt /a 1899. Tranodyhot. 



Depth. 


Number. 


in. 




0100 


'J11 


100200 


9 


200800 


f) 


300 400 


10 


400-600 


<> 






500-HOO 


% 



Bottom 040 m. 



0. Nordgaard. 



*V 1899. The Tys Fiord I. 



Depth. 

HI. 

50 

o too 

100 200 
200300 



Number. 



<X) 400 



400-500 
500-600 
00 700 



55 

110 

15 

2 

1 



1899. Ofoten II. 



Bottom 725 in. 

At the two places last mentioned, however, the maximum 
proved to be in the upper 100 meters, while their appearance in 
the lower layers was very seldom. 

These observations tend to show that even in winter there is 
no accumulation of C. finmarchicus in the greater depths in our 
fiords (400 mtrs. and more). One is tempted to ask whether the 
vertical movements previously mentioned are active or passive. It 
may be replied that the vertical currents, which are caused by the 
cooling of the surface during the winter, must necessarily influence 
the movements of the plankton and have a share in their down- 
ward course. If the movements of the animals are active, these are 
in this case assisted by the current in the water. 

- It is not so easy to determine the spawning time for those 
species in which the ovisack is wanting. But even here there are 
interesting things to be noticed which have some connection with 
spawning, as for instance the fastening of spermaphores to the 
genital segment. 

I have only a time or two observed females of C. finnwrchicus 
with spermaphores affixed, viz. on 7 / 2 1899 Ofoten II, 200250 
m. and on 17 /z 1899 Oxsund, 0-150 in, 

Calanus hyjwrboreus, KROYBH. j 

I have found single specimens of this organism in the depths j 
of our fiords, and in the Ofot Fiord in the winter of 1899 they j 
were sufficiently numerous to deserve to be considered of importance j 
as food for plankton-eating fish. 

I will give a series of observations made of the numbers taken 
at different depths with Dr. PKTERBKN'S closing-net, which had an 
opening whose surface measure was about 0.09 in. 2 . 

7 /a 1899, Ofoten I. 



Depth. Number of 
m. females. 

0100 | 

100200 1 

200800 j 29 

300350 I 74 



Number of 



Total. 



1 

29 
$2 



Bottom 360 in. 



Depth. j Number of 
m. I females. 



Number of 



Total. 



0100 

100200 
200250 



I 



9 
26 



Bottom 258 m. 
17 / 1899. Oxsnnd. 



Depth, 
in. 



Number of 
female*. 



Numbw of 
male*. 



Total, 



0-1 nO j [ 

150-250 B B 

250- 350 24 l ) 

350450 28 l ) 

450-550 17 4 21 

5501*20 j 2 2 4 

Bottom 030 m. 
1G / a 1899. Traiwdybet. 

Depth Number of j Number of , . 

in. female*, j 

0100 \ 

100200 | 

200800 I 11 1 12 

300 400 I 5 5 

400500 ! 6 2 

550- HOP ! 4 I 4 

Bottom 40 m. 
- y /a 1899. The TVS Fiord I. 



Depth. ! Number of Number of 
m. I fernttJpK. ! males. 



50 



0100 



100200 



200300 
300400 
500 6X)0 
HOO-700 



Total. 

11 
junior ex 

14 
junioreft 



15 

8 



25 

8 



Bottom 725 m. 



*) Consisting of both females, male and junior**. 
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These tables show the distribution of this copepod in the 
depths of the northern fiords. The number seems to reach its 
maximum at a depth of 300400 metres, decreasing* both at greater 
and lesser depths. It is of special interest that juniores may be 
seen in the layers of water no deeper than 50 m. (cf. 2 % 1899. 
The Tys Fiord I). In this way the supply can be replenished in 
basins which are shut off by comparatively high submarine ridges. 
It is a matter of importance to be able to determine the propaga- 
ting time for plankton organisms, so I will mention some of the 
observations which I have made and which will serve as helps to 
determine this matter as far as C. hyperlwreus is concerned. 

As the foregoing tables show, there arc many more females than 
males. Then again, at certain times of the year, not a single 
male is to be seen. It would seem that, except just at spawning 
time, hardly any fully developed males are to be found ; or at any 
rate, only as a very great rarity. In plankton samples from the 
sea in the neigbourhood of Jan Mayen ( 26 / 1897) 1 have, for in- 
stance, found hundreds of females, but not a single male. 

As 1 mentioned previously, the development of spermaphores 
may be considered as a proof that spawning time has come. 
Spermaphores affixed to the first abdominal segments of females 
have thus been observed by me in specimens from the following 
places: 

H / 2 g 1899. Traiwdybot, (530 in. 

7 /a 1899. Ofoten 11, 200250 in. 

17 /2 1H99. Oxsund, 450550 in. 

In one single instance I have observed that a spormaphore 
had almost left the spermaphore-duct through its opening on the 
left side of the first abdominal segment, the fifth leg on the left 
side being at the same time inclined towards the spermaphore so 
as to be able to seize it ( 1 U 1900. The Skjerstad Fiord \\ 
180 m.). In several cases I have observed eggs in the oviducts 
on their way towards the genital segment, and this too is a sure 
sign that spawning time has come. Dates for such observations are, 
among others, 7 /2 1899. Ofoton I; 17 /a 1899 Oxsund; '*/* 1900. 
The Skjerstad Fiord IV. 

The eggs, which lay in a row in the canal leading from the 
ovary, were of a yellowish colour and were placed like beads on 
a string. These yellow strings of beads could be seen with the 
naked eye. 

There is another thing, which in all probability has some pur- 
pose to serve at spawning time. I have noticed at such time, and 
as far as I remember only then, two rod spots on the ventral side 
of the swollen genital segment in the females of C. hypcrbomts. 
If these spots are not seen at other times, one has every reason 
to think that they are intended to serve some special purpose at 
that particular time, and it is natural to conclude that they are 
for the guidance of the males, possibly to show thorn were the 
spermaphoros should be deposited. 

Junlorcs have been frequently observed, as, for instance, on 

"/a 1M9. Oxsund, 350-150 m. 

/a 1899. The Tys Fiord I 0- 50 m. 

% 1899. H01a, 0150 in. 

% 1900, Skroven, o 100 in. 

22 /a 1900. Tranodybet, BOO m. 

Vi 1900. The Folden Fiord, 1 300-500 m. 

From the foregoing statements it would seem that propagation 
time for C, hyperbMw in the northern fiords may be taken to be 
the months of February, March and April. I have no observations 



for the summer and autumn months from the fiords mentioned, so 
that I am unable to say anything as to M hcther propagation con- 
tinues after April. 

There is no doubt that this arctic copopod propagates in our 
fiords, but as young have been found in the upper layers (<.)-- -50 
m.) there seems to be nothing unlikely in presuming an inflow, 
also in those basins which are shut oft' by submarine ridges, 

Pseudoealanuis elowyatus, BOKCK. 

A glance at plankton tables will convince us that this is one of 
the most common copopoda in the winter plankton in the northern 
fiords. 

It is easier to determine the propagating time for this species 
than for the two previously mentioned, as the females carry their 
eggs affixed to the genital segment. I have, however, only a few 
observations from the northern fiords, as for instance on 2 Vs 1900 
when I saw females with eggs in the Ostnes Fiord and again on 
3 /4 in the same year in the Skjerstad Fiord. Hut from the skjaer- 
gaard off Bergen, I have observed such females from February to 
the beginning of May. It is possible that propagation continues after 
this time. 

Chiridiw* arm it tun, BOKCK. 
PI. II, Fig. 14. 

Among the many samples of plankton from the northern fiords, 
1 have only noted this species as being found at the following 
places: - 

4 /2 1899. Skroven 1, 0380 m. 

17 /2 1899. Oxsund, 450-550 in. 

12 A 1899. The Malang Fiord, 0-380 m. 

14 /4 1899. The Malansr Fiord, 200- 300 and 300-880 m. 

(i. O. WARS') has found this species from the Kristiania Fiord 
up to the Vest Fiord, which was its northern limit as far as was 
previously known. Now this limit can be extended to the Malaug 
Fiord. 

Cluridiu* Iwtuisjiinus, li. (). SAHS. 
PI. II, Fi<r. 13. 

This arctic copepod has only once boon found in Norway. I 
counted every copepod in the samples from Ofoten I ( 7 / a 18y9), 
300-350 m. and found arnon^r them only one specimen of this spe- 
cies, a female 8.5 mm. in length. 

Enchnctn norveyica, .BOKCK. 

This species is a giant one amon<r copopoda. 1 have measured 
several specimens of females which have reached a length of 8.3 
mm. Below are some particulars which will jrive an idea of the 
distribution of K. rwrwyica at various depths. 

7 /2 181)9. Ofoten 1. 



l)'pth. 
in. 


Numbor of 
fen i a If s. 


Number of 
males. 


Total. 


0100 








100200 


3 


2 


5 


200300 






9 


300 - 8.V) 


' 




11 



Bottom :J60 m. 



Crustacea of Norway, Vol. IV, p. 28-29. 
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7 A 1899. Oxsund. 



Depth, 
in. 


Number of 
female*, 


Number of 
males. 


Total. 


0-150 


1 




~~T~~ 


150250 


5 


2 


7 


250350 


3 


3 





350-450 


1 


a 


a 


450550 




3 


3 


550 20 









Bottom 630 m. 
% 1899. Tranedybet. 



Depth, 
in. 


Number of 
females. 


Number of 
male*, 


Total. 


0~ 60 


2 




2 


0-100 


1 




1 


100- 200 


2 




3 


200 300 


t> 




2 


300400 








400500 


1 




j 


50O~ <00 




2 


^ 



Bottom 640 m. 

In 1899 juniores were observed in the plankton from January 
to April inclusive, and during the same time I have notes of many 
specimens of females with ovisacks. In some of them the bent 
ovarial tubes were seen to be full of the blueish e^s which shone 
through the body so that the blue ovarial tubes could be seen by the 
naked eye. In this species too, I noticed two red spots on the 
ventral side of the genital segment in females. I have suggested 
the hypothesis that these are for the guidance of the males when 
they deposit spennaphores. 

It has been found on examination in the southern fiords that 
the spawning time for this species also takes place at other times 
than mentioned above, but 1 suppose that in the northern fiords 
the special time for spawning is during the first few months in the 
year, from January to April. 

This species is one of the few plankton organisms, which I 
have found in the stomach of Lofot cod. 

Scolecithrwella minor, BKADY. 

This species was very rare in the plankton from the northern 
liords. 

G. 0. SABH 1 ) mentions having come across it from the Kristi- 
auia Fiord right up to Lofoten. I have found it in 0xsund ( u /2 
18 99 t olOO m.) and in Kvaenang ( 31 A 1899, 100 m.) which 
must be taken as the most northeraly place where this species has, 
up to the present, been observed. 

*) Crustacea of Norway, Vol. IV, p, 56. 



Centropagcs hamatus, LILLJBBORG. 

A single specimen of this species was found in a sample from 
R0st (Lofoten Islands) /6 1897, and this was a female. 

Temora langicornwi 0. F. MULLEB. 

f Phis species provides a considerable amount of food in our 

; waters for plankton-eating fish. As, however, on the south west 

coast it is particularly prominent in the summer and autumn months, 

I it was not to be expected that it would often be met with in 

! samples from the northern fiords,' which were taken in the months 

of January, February, March and April. I have only noted it 

from MosketKStream ( M /i 1891), 0100 m.). On the contrary it 

has frequently been referred to as being found in several of the 

northern liords in the autumn of 1898 and 1899 by Dr. GRAN.') 

Professor P. T. CIVEVE") fixes the northern limit on the Norwegian 

coast at 70 N. for this species. 

Metridia lucens, BOECK. 

Off the coast of Bergen this species is at times so plentiful 
that it becomes of importance as food for plankton eaters. I have 
for instance found large quantities in the stomachs of young ,,sei" 
(coal-fish). 

By a look at the accompanying plankton tables it will be seen 
that this species is very generally distributed also in the northern 
fiords of Norway i:i the winter, but it is not seen in large numbers. 

The following table gives the result of examination in this 
respect of the samples from Oxsund: 

17 /. 1899. Oxsund. 



I Number of j Number of 
' fern ales. ! nmleM. 



Total. 



-100 


1 




I 


0150 


9 




9 


150 'j 50 


2 




2 


250350 


4 




4 


850450 








450-550 








550 20 









The most northerly place at which I have found this species 
is Kvaenang ( 24 /i 1899), ft emits a blueish light during preservation, 
and so does the species next to be considered. 

Metridia lonya, LUBBOCK. 

This species is a typical deep water form in the fiords. The 
following tables give an idea of the quantities in which it is found 
at the various depths. 



!) Hydr. Biol. Stud, of the North Atlantic Ocean and the Count of Nxwl- 
land. Of. Plankton Tables, 

*) Atlantic Plankton. . Organism*, p. 87, 



Plankton. 
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7 A 1899. Ofoten I. 



Depth in 
meters 


Number of 
females 


Number of 
mules 


Total 


0100 








100-200 








200 W)0 






10 


300350 






15 



Bottom 360 m. 
r A 1899. Ofoten II. 



Depth in 
mute n 


Number of 
females 


Number of 
males 


Total 


100 




.r_;_^.^:^ -;= 




100200 


7 


\ 


8 


200 250 


23 


' 


24 



Bottom 258 m. 



17 A 1H99. Oxsuml. 



Df'pth in 
meters 


Number of 
females 


Number of 
males 


Total 


, . ..... 







._ 


0100 








0150 


3 




a 


150 250 


8 




8 


250350 


13 




I.H 


350450 


4 




4 


4oO- 550 


2 


4 


(\ 


650-~(>20 


T 




\ 



Bottom (530 m. 

Pleuromumma rolwsta, DAUL. 
TM. II, Fig. I -12. 

In samples from The Vest Fiord (Skroven 1, 4 / 2 1899, 0300 m.) 
I found one single female specimen of a Pleuromamma, which I at 
first mistopk for a P. abdominally 

But on closer examination, 1 found that the first pair of an- 
tennae were without the peculiar hooks which specially distinguish 
the latter species. Then I continued my examination on the lines 
laid down by Dr. GIKSBKECHT in his tables 1 ), and came to the 
conclusion that my specimen was identical with the form described 
by F. DAHL found in the Atlantic, vlg. P. robusta. As there were 
no drawing's nor detailed description of the latter, I decided that 
I would treat my specimen very thoroughly and examine it still 
more closely, and then I prepared detailed drawings. 

l ) Copepoda (in r Das Tierreich"), p. 109. 



Meanwhile, G. 0. SAKS'S excellent drawings and description 1 ) 
were published, 80 that my work became superfluous. I have, never- 
theless, had my sketches reproduced, as the place where my speci- 
men was found is considerably further north than there the ones 
previously mentioned have been found. My sketches may then be 
used a.s proofs that it was really a P. robusta T secured at Skroven 
in The Vest Fiord. Its length was 3.7 mm, According to G. (). 
SABS this species was taken by Dr. HJOIIT on the ,,Michael Sars u 
expedition, somewhat north of The Fa-Toe Islands (stat. 9) and in 
The Stor Fiord in iSundnwre (stat. 4). 

ffetrrorhabdus norvcgicus, BOECK. 

1 have specimens of this species from The Ostncs Fiord, The 
Vest Fiord (Skroven, Trunodybet), Oxsund, The Otbt Fiord, The 
Tys Fiord, The Folden Fiord and The Skjerstad Fiord. It was 
only found in small quantities at all these places. There were a 
few fully developed males in addition to the more plentiful females. 
With respect to propagating time, it may be mentioned that j union's 
were noticed 7 /. 1 8 >9 (Ofoten I, :joo 350 in.), 17 /-> 1899 (Oxsund, 
350450, 450-550 m.) and again % 1900 (The Folden Fiord, 
200-300. 300-400, 400500 m.). 

SAKS has found this species at various places from The Kri- 
I stiania Fiord light np to Lofoten. 

i Candaria armata, HOKCK S ). 

| In The Vest Fiord ( 4 /.j 1899, Skrovcui I ? o -380 m.) I took a 

I single female specimen of this species, length 2. mm. This station 

at Skrovon is the most northerly place where this species has, up 

to the present, been noticed. 

Acartia clmisi, GIKSUKKCUT. 

Under Acartia ,?/>. in the tables, both clmtsi and lonyirvwi* 
are included. The form which was seen about the middle of January 
1899 (12th 18th of January) was principally clms-l. 

Acartia longircmis, LILLJEBOR(}. 

This species was found occasionally among the samples, but 
never in any quantity worth mentioning. 

Oithona similis, CLAUS. 

Even if there should be no other plankton copepod to be found 
this species, however, is usually present, at any rate one may almost 
certainly find a few specimens, and, on account of its very general 
appearance, this species must be reckoned among the most important 
copepoda with regard to its ecological worth. 

1 have noticed females carrying their eggs in every month of 
the year in the fiords in the neighbourhood of Bergen. 

Oithona plumifera, lUiRD. 

As the tables show, this species was found at many places, 
but never in any quantity. It was also found off Ingo ( M /4 1899, 
Ing0havet, 0300 m.), and this is its northernmost limit as far as 
is now known. The geographical position of this station is: 71 
10' N., 23 10' E. 

*) CruBtnceu of Norway, Vol. IV, p. 115, PI. 78, 79. 

) (I. O. SABS, Crustacea of Norway, Vol. IV, pug. 185, pi. XCI. 



(>. Nordgaard. 



Microsetella atlantiw, BHADY & ROB. 

A glance at the tables will suffice to convince one that this 
species is one of the most important plankton copepoda. Propagating 
time is extended over a great part of the year, at any rate I have 
noticed females with ovisacks from February to July in the fiords 
in the neighbourhood of Bergen. 

Onccea conifera, GIESHRECHT. 

This easily recognized form was only rarely seen in the plankton, i 
It was found in The Vest Fiord, Tho ,70kel Fiord and the Kvaenang. j 



Pteropoda. 
Limacina balea, MOLJ.KR. j 

This species, which may sometimes be found in large quantities 
in the autumn, were only rarely found in the plankton. Vide tables. 



Appendioularia. 
Fritillaria borealis, LOHMAN. 

Wliat was found of Oikapleura, I have not been able to identify, 
but, on the other hand, the specimens which in the tables are 
classified under fritillaria sp. are without doubt f\ boreali*. 

Bryozoa. 
Cyphonautes. 

The larval form, which at times is tolerably general in the 
fiords in the neighbourhood of Bergen, can only with certainty be 
mentioned as having been found by me at one single place, viz. 
Raftsund. (Va 1899. Raftsund II, 0260 ra.). 

Chaetognatha. 
Sayitta bipunctata, QUOY & GAIMARD. 

Under the designation Chcetoymtha two species, (viz. this and 
the following) will be found in my tables. 

Meanwhile, however, I have noticed several places where S. 
blpunctata has been found, c. g. 16 A 1899, Tranodyb, 050 m.; 
3 % 1899. Henniiigsvar II, 100 m.; 21> A 1899, Tysflord 1, 
0100 m,; '% 1899, 40 miles NNVV of Gaukwera, 0100 m. 
As far as my experience goes, this species on our coast is only found 
in the upper layers of water, but SpadMa hamata is almost without 
exception found in samples taken from deep water. The species 
last mentioned has been found by me in quantities in the stomachs 
of young sei u caught on the coast off Bergen. 

Spaddla Jiamata, MOBIVS. 

I have found this species in large quantities in samples taken 
from deep water. Among the many places where it has been found, 
I may mention The Vest Fiord, Oxsund, The Ofot Fiord, The Tys 
Fiord, The Folden Fiord, The Skjerstad Fiord, <fcc. I have taken 



it both with townet arid trawl 1 ). I counted the specimens from 
Oxsund. 

17 /s 1899. Oxsund. 



Depth 


Number ot 


m. 


specimens 


0100 


2 


0160 


"2 


150250 


\ 


250850 


3 


350-450 


2 


450-550 


1 


660690 


2 



Bottom 6BO m. 

As before mentioned, this species as a rule is found at greater 
depths, but I can mention one exception. In the 8kjerstad Fiord 
( 8 /4 1900, Skjerstad fj. VIII, m.) several large specimens were 
found swimming about in the surface water. This circumstance 
may perhaps be accounted for when the peculiar hydrographical 
character of The Skjerstad Fiord is remembered. The length of 
the fully developed specimens was 3035 mm.; while those from 
Skjerstad Fiord were about 40 mm. 

In samples from The Vest Fiord ( ia / 1899, Tran0dyb, 300400, 
500- BOO m.) there were specimens with eggbags. The hinderpart 
of the side fin was bent downwards, thus forming a hollow in which 
the eggs lay tightly pressed together. 

In samples from the same place taken at a depth of 400500 
m. there were quantities of juniorea (23 mm.) of a chaetognath, 
which most probably was S. humata. 

Similar young individuals were also found, e. g. in The Tys 
Fiord (-"A 1809, Tysfd. I) in samples taken at a depth af 300500 
in. but they were especially numerous in samples taken from a 
depth of 500600 and fiOO 700 ra. 

Ctenophora. 

Bolina infundibulum, FABU. 

Prof. CHUN has identified B. norvegica M. SAKS with this 
species. CHUN writes 2 ): Falls die von MEETKNS (1838) aus der 
Bering-Strasse beschriebene B. septentrionalis mit unserer Art iden- 
tisch ware (was aus der Abbildung nicht ohne weiteres hervorgeht), 
so dUrfte auch B. infundibnlum eine circuinpolare Verbreitung auf- 
wiesen." 

This lobato Ctenophore has been noticed by me in the J0kel 
Fiord (-% 1899) as well as in the sea at Hammerfest ( 22 /4 1899). 
Unfortunately 1 did not succeed in preserving any specimen. C.. 
VOGT observed this beautiful form in 1861 in Lofoten. 

Anthozoa. 
Arachnactis albida, M. SAKS. 

Several specimens of this species were found in the surface 
water of Moskenstr0mmen on March 1st 1899. 



l ) Ou the whole I have een several of the larger plankton forms in the 
trawl, e. g. Calanus hiffterborew, JSuchnta norvtgica, Pttrathmfato oblwia< etc, 

8) Die Beziehtwgen zwiachen dem arktiachen und antarktischen Plankton, 
(Stuttgart, 1897), p. 22. ' 



Plaukton. 



Siphonophora. 
Diphyes arctica, CHUN. 

It is very interesting to be able to class this arctic siphonophor 
among the Norwegian fauna, as it is looked upon as being a typical 
or leading organism of the cold currents 1 )* 

C. CHUN writes in this connection: ,,Diphyes arctica ist eine 
hochnordische Form, welche in alien warmen Stromgebieten fehlt 
und gerade wahrend der kaltesten Jahrcszeit (von Januar bis Mftrz) 
in der Baffins-Bai hfcufig erscheint." 

A complete list of the distribution of this species as far as 
then known is given by F. HOMER"). Both ROMEB and CHUN have 
specially emphasized the fact that this species is not found on the 
Scandinavian coasts. But this is no longer a fact; for in the winter 
of 1000, I found Eudoxia arctica at the following places: 
V 8 1900, The Skjorstad Fiord VII, 0400 m. 
H /4 The Foldon Fiord I, 300400 m. 

I availed myself of Prof. CHUN'S excellent descriptions and 
drawings, in ,,Dio Siphonophoren der Plankton-Expedition" (Se Tab. 
I, Fig. 0), when identifying these specimens. 

The bracts were of precisely the same shape, and there was 
the same arrangement of the canals, but- there were no eggs in the 
gonophor. So I think that there can be no doubt that Diphyes 
arctha also belongs to the Norwegian fauna; this does not, how- 
ever, necessarily weaken CHUN'S opinion with regard to the zoo- 
geographical character of this species. True the temperature at the 
place where 1 found it in The Folden Fiord was 0. C. and salinity 
about 85 pro mille, but so many of the relict organisms from the 
glacial period have adapted themselves to the physical conditions 
in which they find themselves in a corresponding manner to the 
case here under consideration. 

Cupulita sarsif HAECKEL, 

Agalmojw* ekgam, M. BARS (part), Fauna littoralis Norvegiac (1840), Part I, 

p. 32, pi. V, flgs. 16, pi. VI. 
Cupulitn sam, HAECKRL, Hiphonophora (1888) Challenger Rupert, Vol. XXVIII, 

p. iJ34, 3f>7. 
K. T. BROWNE, The Fauna and Flora of Valencia Harbour. 

K. I. A. Proc. Ser, III, Vol. V, p. 78. 
Agalmopfds elegant, NOKDGAARD, Sorno Hydrographical Results. Berg. Mus. 

Aarbog 1899, no. VIII, pag. 25. 

As is well known MICHAEL SARS in 1846 gave a detailed 
description with drawings of Siphonophora collected at Floro (61 
30' N.) including Agalwtqms elegans. Concerning this UAECKEL 
writes in 1888 3 ), ,,The genus Agalmopfiis was described very accu- 
rately by SAHH in 1846, and illustrated by excellent figures. The 
North Atlantic Agalmidie, however, which are represented in his 
pis. V and VI, belong to two (or oven three?) different genera. 
The first form, figured in pi. V, has simple terminal filaments of 
the tentilla, and belongs therefore to the genus Cupulita. 

The second form, represented in pi. VI, has tricornuate tentilla, 
with an odd terminal vesicle and two paired lateral horns. This 
form may retain the original name Agalwopsis clegans and represent 
the type of this genus." 

After a careful examination of the description and drawings 
given by MICHAEL SAKS of Agalmop&is elegans one will certainly 
agree that HAECKEL is right in dividing into two genera. But, on 

*) Pie Sipbonophoren der Plankton- Expedition, p. 20. 
*) Die Slphonophoren (Fauna arctica, II B M p. 174). 
*) Challenger Beport. Vol. XXVIII, p. 284. 



the other hand. I have come to a different conclusion with regard 
to SAKS'S figures as applied to the two genera. 

On SABS'S pi. V the figs. 5 and 6 represent tentilla ,,with a 
spiral cnidoband, enveloped by a campanulate involucre" 1 ), and these, 
as well as fig. 1 show that the tentilla have simple terminal fil- 
aments, consequently they illustrate a species of Cupulita. Hut pi. V, 
figs. 7 and 8 represent tentilla with a terminal ampulla and two 
horns, and these arc characteristic of the genus Agaltnopsts. Neither 
can it be correct as HAECKEL mentions (I. c. p. 3(5 T) that pi. VI 
in SAHS'S work, represents Ayalmojms rityann. 

On pi. VI fig. I the tentilla are drawn partly with, and partly 
without terminal filaments. Fig. 10, on the same pi. gives a detailed 
drawing of the latter kind, and this has given rise to the thought 
that SARS possibly had a third genus under examination when pre- 
paring his account. There is, however, no longer any reason for 
this supposition. In tig. 1 the tentilla without terminal filament are 
drawn smaller than those which are furnished with the terminal fil- 
ament, and it is reasonable to conclude that the former represent 
them in course of development. If one compares pi. VI fig. 10 in 
SAHS'S work with pi. 11 fig. 8 in FEWKES-) a striking resemblance 
will be noticed. FEWKKS describes his fig. as representing an em- 
bryonic tentacular knob" of Cupulita (Nanomia) rwra, A. AOAHSIX. 

It may surely be considered certain that 8.vtts\y fig. 10 repre- 
sents a corresponding condition in Cupulita sarsi. This must be a 
Cupulita and not an Agalntopsis, for the tentilla which are developed 
arc furnished with a terminal filament. 

Thus it will be seen that SAHS'S descriptions and drawings 
almost exclusively are of the organism which HAKOKKL das desig- 
nated Cupulita sam, as only pi. V, figs. 7 and 8 can be considered 
as representing Agalmopaia clcgaw, M. SAK*. 

According to K. T. HBOWN (/. Sam is found on the west coast 
of Ireland (Valentia Harbour). As before mentioned, SAKS made 
his collection at Floro. 

1 have observed this species in Moskenstrommen (V 1890) 
in Tromso Sound ( 2 Vi 1899). at Lyngen 11 ( 27 A 1899), at Kvaen- 
aniren Tl ( l % 1899), in the .lokel Fiord ( w / 4 1899), at Kvaenarigen 
( 31 /4 1899) in llamrnerfest Harbour ( 33 /4 1899). At all these places 
they were found in great numbers near the surface of the water. 
Hammerfest is as far as is now known, the northernmost limit for 
Cupulita wrsi. 

The ({uestion naturally suggests itself as to whether Cupulita 
sarxi and C. cara arc one and the same. 

To throw light on this point, I have compared both M. SAUS'S 
and FKWKES' (1. c. p. 213-223, pis. I, 11, IHI) descriptions and 
drawings. There is a considerable coincidence with regard to figures 
representing general appearance (FKWKKS pi. I, SAKS pi. V fig. 1 
and pi. VI fig. 1). 

There is similarity with regard to the appearance of the adult 
tentilla (F. pi. II fig. 9 and 8. pi. 5 fig. 5, 6) and the resemblance 
between the embryonic tentacular knobs (F. pi. 11 fig. 8, S. pi. 6. 
fig. 10) 1 have already mentioned. On the other hand, the tasters 
(hydrocystflp) appear to (lifter. FEWKES describes them (1. c. p. 218) 
as follows: ,,They (the tasters) arise directly from the stem, and 
are destitute of a basal peduncle. The distal extremity is closed." 
PL II fig. 7 answers in every detail to this description. On com- 
paring with this S. pi. 5 fig. 2, 3, where the tasters are described 

') HARCKKL (loco citato p. 233). 

8 ) On certain Meduws from New England 1888. Bull. Conip. Zool. (Har- 
vard, Mass.), Vol. Xin. 
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as Jango Bliischen" (distinguished by the letter e), it will be seen 
that they are furnished with a basal peduncle, and that the top of 
the taster is somewhat extended and pointed. In his description 
of the tasters, FKWKEB says that ,,the most marked peculiarity in 
their anatomy is the existence of an ,,oil globule" near their base." 
This ,,oil globule" is drawn by the writer mentioned and will be found 
ou pi. 11 fig. 7. Nothing corresponding to this is found in SARS'S 
pi. 5 figs. 2, 3. To discover if any such ,,oil globules" exist in 
Cupulita sarsi I examined the remains of a specimen from Troins0 
sound. It was at once evident that while the majority of the various 
organs as usual fell to the bottom of the glass, there were a few 
small bits which remained on the surface of the preserving fluid (for- 
malin). On closer examination, it was found that the little pieces 
floating on the surface were tasters which had risen to the top on 
account of their oil globules. Here too, there appears to be a diffe- 
rence between the two species under discussion. While the oil globules 
of C. rara according to FKWKKR are sessile, those of 0. </m are 
provided with a short peduncle. It is possible that the reason, 
why the oil globules do not appear on SAIIS'S pi. 5 tigs. 2, 8 is 
that they so easily burst on being touched. SAKS has, however, 
given a drawing (pi. tig. 11) of a taster with oil globule, which 
he considers to be ,,cine seltene Form der ovalen Rlftschen", while 
the oil globule itself is described as ,,Kugeliger Anhang". These 
oil globules are most likely intended to act as a kind of hydrostatic 
apparatus. 

As will be seen from the foregoing, differences can clearly be 
pointed out between C. cam and C. ewrvw, and it is probable that 
they represent two different species which are, however, very similar. 
The fact of C. $ctrsi being found in large quantities in the winter 
in such flords us Lyngcn, Kvaumng and J0kel would seem to indicate 
that it is an arctic form, but one cannot be sure of this until its 
distribution is more clearly defined. 

Physophom Iwrealix, M. WARS. 

PI. IV, Fig 8 . I, 2. 

In The Mosken current (Moskenstrommen) several specimens 
of a Physophora were found swimming about near the surface, on 
March 1st 1899. On comparing M. SAKS'S drawings and descrip- 
tions 1 ), I was convinced that it was his species which I had found. 
It has been thought that borealis was identical to Physophora hydro- 
statica of the Mediterranean, but this is, however, not altogether 
so sure as to be beyond doubt. If this should be proved to be the 
case HAKS'S name would have to give way for the older one, hydro- 
vtatica, FOUSK. 

M. SAUS himself had an opportunity of comparing the Mediter- 
ranean form with the one he describes (1. c. p. 88) and it seems 
that he was acquainted with CLAUSES, GEGENBAUR'S and KOLMCKER'S 
researches and examination of the former species. And as he still 
maintained that they were different, there * is every reason to be 
wary before one concludes that they are not so. 

M. SAKH says, on page 40, ,,None of the urticary knobs ob- 
served by me shewed more than 5 spiral coils; but GLAUS (1. c. 
p. 2fi, fig. 26) 8 ) in P. hydrwtatica delineates 9- 10 of them, and 



J) Fauna littoralis Norvegi*, li. 3. p, 32, pi. V, VI fig*. l-H. 
c ) TJeber Phi/sophora hydrofitatica nebst Bemerkvmgen ueber Antfere Siphono- 
phoren. Bcp, Abdruck aun Xeitschr. f. wi8. ftoologie. 10 B, 



GEGENBAIIR remarks that the spiral in the most perfect urticary 
knobs becomes decomposed and lies twisted together in irregular 
coils, which is also apparent in some of the specimens brought home 
by me from the Mediterranean." 

In borealis too during the development of the tentacular knob, 
a dissolution of the spiral coils of the cnidoband takes place, after 
which they are reformed into irregular coils. 

On PL IV fig. 1 in the present work a tentacular knob with 
spiral twisted cnidoband will be seen, while fig. 2, depicts a later 
stage, the spiral being unwound. I have observed intermediate 
stages between these two. 

A thoroughly developed tentillum is depicted on SARS'S pi. VI, 
fig. 7. ' 

If it is a fact that the Coil unwinds itself in P. hydrostatic^ 
then the figure given by GLAUS (pi. 20, fig. 26) cannot designate ,,ein 
vollkommen entwickelter Nessolknopf". Hut even if on this point 
there is a similarity, there would still remain the dissimilarity that 
during development the spiral twist in the tentacular knobs are more 
numerous in hydroatatica than in borealis. 

Cmnpedota. 

(Notes and identification are due to Dr. EDWARD T. BROWNE, 
University College, London). 

Aequoruu sp. 

V 1891). Moskenstr0mmen o. m. 
This is probably a new species. 



Aylantha digitalis, MIJLLEK. 

* 2 A 1899. NW of Host (Lofoten), 3 specimens. 

This is a northern species. Recorded from Greenland, Norway, 
Faoroe Channel and in the North Atlantic by the ,,National" Plank- 
ton Expedition. There is no evidence that it has been taken south 
of about latitude 58. 

Aylantha rosea, FORBKS. 

Y 4 11)00. The Skjorstad Fiord IV, 0330 m., 1 specimen, 
V, 0420 m., 1 specimen. 

This medusa got mixed up with A. digitalis until I found out 
(1898) that it had eight sense organs. (A, digitalis has only four). 
Recorded from The British Isles and Heligoland. 

Ptychogastna polaris, ALMAN. 

6 /4 1900. Folden Fiord, 3 specimens. 

% 1900. The Skjerstad Fiord IV, 0330 m., 1 specimen. 

3 /4 1900. VII, 0490 ra., 2 specimens. 

This medusa was taken in Discovery Bay in Grinnel Land, up- 
Smith Wound on the west side of Greenland. (Pectyllis arctica from 
Greenland and off Halifax Challenger Exped,). 

Homooenema platygonon^ MAAS. 

a /4 1900. The 8kjerstad Fiord V, 0420 m., 1 specimen. 
8 /4 1900. VII, 0490 m., 2 specimens. 

1L platygonon was taken by the ^National" Plankton Expedition.. 
The station is omitted in the Report. 



B, Protistplankton, 

By E. 



a. Plankton tables. 



In the following tables r signifies rare, rr very rare (only one 
or very few specimens seen), r-j- less rare, -f- frequent, -f-r less 
frequent, +c rather common, c common, cc very common, ccc in 
large quantities. 

The method used for collection and examination only allows 
reliable conclusions as to the quality, not as to the quantity. From 
the signs used to indicate the more or less common occurrence it 
should, however, be evident which species are common or go to 
make up a considerable part of the plankton. It is, however, 
always to be remembered that the signs are only based upon a sub- 
jective judgment, not upon exact counting. 

As a general characterization of the plankton which for all 
stations, the sea off Vesteraalen (Yttersiden) perhaps excepted, is to be 
considered more or less unmixed coast plankton (neritic p.) it may 
be stated that the Peridimea in the winter season are predominant 
in quantity, together with Halosph&ra, while the Diatomaceao and 
likewise the Tintinnodea are of less frequent occurrence. This state 
is at once changed in the spring (about ! /4 IBM, in 1900 2S /a), 
when a few species of Diatornacea; suddenly appear in large quanti- 
ties, and remain for a considerable time at least more than one 



month, how long cannot be seen from tho samples collected, as it 
was too early in the year, when the last samples were taken. During 
this time the other plankton is very much reduced in quantity, 
excepting Ph#ocystis, which species seems to havo its optimum 
just in this period. The Peridinuea occur far loss abundantly than 
earlier, not only in relation to the large masses of Diatomaeeae, but 
also absolutely. 

This phenomenon, that might truly be named the inflow of 
Diatomaceye, is a well known phase also in the development of the 
more southern coast plankton (see L. (= Literature, at the end of 
this essay) 1). OSTENFELD and GRAN (L. 2 and #) have also men- 
tioned it, and try to explain the causes, it is an interesting fact 
that most of the leading species are identical, both in the northern 
and in the southern inflow of Diatomaeere, on the extensive coast 
of Norway. Yet there are some few species characteristic of the 
northern, that seem to be entirely wanting in the southern, especially 
Fragilaria oceunica, partly accompanied by F. cylindrus, and Chwto- 
ceros furcellatus (besides some other, less predominant species). 

As to quality the northern plankton is decidedly poorer than 
the southern, especially is this the case with the Tintinnodea. 
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Androcyrlas gamphonycha (J0BO.) J0RQ 








r 














i> 










-A. amblyc.ephali* (J0RG.) J0RG. 








i 
























&tichocort/ti seriata J0RG. n. p 


















t*r 












l 


Gonosphtvra primordialis J0BG. n. gp 






















Y 










3. Phffioda.ri& (Tripylea). 

Cannoaph&ra lepta J0RO. 






















| 










C. geometrica BOHG 






























rr 


Protocystis xiphodon (HCK.) BORG 




r 


r 


rr 






















i 


P. Harstoni (MURRAY) BORQ 






























rr 


P. tridene (HCK.) BORG 


rr 


r 




r 






















i> 


CJiaUengeron diodon HCK. ^0. heteracanthwn J0RG.) .... 




r-r- 




























C. armatum BORG 






























rr 


Medusetia arrifera J0BO 
































Gazelletta pcntapodiwn J0RG 










i 






















VII. Tintinnodea. 

Tintinnwt acutni / ncttu3 CUAI*. at LACHM. 






r 


I- 




i 


rr 


















T. a. var undata J0RO 


IT 


r 




















" 


rr 







Prot is t plank ton. 
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Year 1899. Month 

















January 


r 














Locality 


| 


1 
1- 

S 

o 


Vestfjord I, 
between 


il 


I 


stremmen 


CO 

II 

00 


Stamsund, 


1 

9) 

00 


Henningsvaer, 


c& 

1 

i- 


Yttersiden, 


zo miles AW 
of Gaukvacro 


1 

V. 

JL- 

s 
S 


of Gaukvaere 


Date 


18 /i 


J8 /i 


I8 A 


tt /i 


14 /i 


14 /, 


M /l 


I?/ i 


"/I 


17 /i 


17 /, 


lH /i 


IH' 


-' i 


' ' 


Depth (meters) 


0-50 


0250 


050 


0180 


050 


0100 


0150 


0-50 


0-100 


0-50 


0-180 


j 
0-50 


0110 


0- 50 


0700 


Salinity (%,>) 


33.39 


33.39 

85.li 


33.60 


33.60 

34.67 


33.30 

33.48 


33.80 

33.46 


83.8ft 
34.40 


33.88- 

33.se 


33.33 
33.74 


33.30 




83.50 




3.1.3fl 


34.38 
34.38 


Temperature (Celi.) 


4.3- 
4.4 


4,3 
7.8 


4.6 


4.6 


4.1 

4.6 


4,1- 

4.7 


4.3- 

7.1 


3.0 

4.3 


3.0 

5.6 


4.2 




4.7 


i 


5.9-. 


6.u 
3.o 






















r 












A. Sfaenstrupii (CLAP, et LACJIM.) DAD 






r 


























A. ampla J0RO 






















rr 










Ptycho&jlis uwiild (CLAP et JJACUM ) BRANDT a mcrior J0RO 


IT 






r-f 






















I- 


JP u v twttitw J0RO 












r4- 






r 
1 




r 


















r 
























Tintiwnopftis nitidn HRANDT 


IT 


r 






r 


r 














rr 




r 


7' w. v fnnudtd (BRANDT) 












r 
















; 




T tt v ovctlis J0RG. n. var . 






r 


r 




r 


r 


r 




i 
i r 












Codonella lagenuki (CLAP, et LACHM.) ENTZ. v. ovata J0RG. 
Cyttarocyli* denticulata (EHRB.) Fol. a typica J0RO. . . . 
C. d. var. cylindtica J0RO 


IT 


r 


r 


r-f 
r 


r 

i 

"r 


r 


rr 




; 


! 


f 
r j- 


; 


rr 


+ 


-L 




r 






4- 
























C, d. v. clongatfi T0wo, 








r 




r 






r 


r f 








r 




C. d. v. fiubrotundata J0RO 






r 


























Dictt/ocystd t&nplum HCK 


























i 






J). t. v. diatif'hii J0Rft 


rr 


r 


r 


rr 












IT 


1 




IT 


r 


r-f 


Unddla caudata (OSTENF.) OL 


IT 






IT 


















IT 


rr 


r4- 




















1 
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12. 



Year 1899. Month 
















jRDUttr 


y 














Locality 


1 

1 

a 


II 




Tromse- 
mmdet 


H 


fS *.-: 
rf 


> 


1 




II, between 
Bpildern and 
Kvaenangs- 


1 




Lyngen I, 
off Skibotten 




B 


off Kaafjord 


Date 


8l /i 


8 v, 


2l /i 


*/i 


"/i 


w /i 


/I 


*/i 


*/i 


*/i 


*Vi 


*Vi 


W /I 


w /i 


'/i 


Depth (meters) 


05 


050 


1130 


05 


05 


050 


0140 


0-5 


060 


0180 


05 


0--50 


0115 


060 


0250 


Salinity (%o) 




38.13 




83.53 




34.08 


34.08 


33-87 


83.87 


83.87 


83.87 


33,87 


33.87 


33.62- 
34.08 


33.88 


Tt imperative (Cel*,) 

/. Bacillariales. 

(DiaLmacece.) 

Biddulphia auritn (LYNGB.) BR#B. 


^_~-,; 


8 4 3 7 


rr^rrr-. 


O.o 

L=~ 


^-^r- 


8.6 

3.0 


*4.o 


>:=r== 


2.6 


2.0 


l.i 


l.i 
rr 


l.i 


80 


8.0 

1.0 


Chastoceron borenlis BAIL 




















r 












C. decipi&ts CL. 












r 


r 








r 


r 


fJL. 




r4- 


































A. subtilis (GRKO ) RALFS 














rr 


















Roperia tettsdlata (Rop.) GRTJK 






rr 


























Coscinodittcwi cxcentriwis KHRB 




Y 


V 




1 






















C. decipiens GRVN. 














r 


















r'. cut vatulus GRUN 






r 








rr 












r4- 






(\ striking Rop 












r 




















C. rctfJiahifi KHRIJ 


r 


r4- 


1-4- 


r 




r4 


r-f- 


Y 


r4r 


r_L 


r-4- 




r4- 


r-f- 


r-f- 


C. xubbiiUienx J0RO. n. p 






1 r 








r 


















cfntrolis EHRB ..... 






r4- 


v4 








r4- 


r4- 


r4 




4c 


4-c 


r4 


-1-c 


C'. conciniMs AY. SM, 






r-f 








r 


v 














r4- 


C nitiduti GRKO 
































fjHodift gilfbct BAIL 






rr 


























Kyalodincus stvttigcr BAIL 












r 


r 


















ff. subtili* BAIL 














r 


















Asttromphalw} heptactin (B&&B.) RALPS 






rr 


























Thalasfriothrix longissiwa CL. ft GRUN 




r 




























T. Frauenfeldii GRUN. v. nitzschioides (GRDN.) JMBO. . . . 
























r 


r+ 




























4-o 


c 


4-c 


r 




Actinoptychus undulatuft (BAIL. V) RALFS 






r 


























Oampylodiscus Jhuretii BRfcB 
































C. anoulnris GKBO 














v 


















Hhdbdoncmd arruatuni (LYNOB.) KUTZ 






r4- 


























PleMrosiyma, nnvicwlcicewn BBJIB. ..................... 














rr 


















II. Peridinialea. 

(Dinoftagdlatce.) 

jyinophysiK acuta KHRB., J0R<j 




V 


r 




















Y 






D. norvegica CLAP, ot LACHM., J0RO 




rr 






















rr 


IT 




D. acuminata CLAP, et LACHM., J0Ra 






























rr 


/). rotundata CLAP, ot LACHM. 
























rr 


rr 




rr 








rr 


























Qonytmldx ttpinifwa (CLAP, et LACHM.) DIBS 






rr 


























Diploptfftlis tenticula BFROH 




r 








H- 


4- 


x 


r4- 












r4- 


Pcridiniutn depression BAIL. 






r 


. 




4-c 


4-c 




4-o 


r4- 


r-4- 


-4-0 


4-c 




r-h 


P. oceani^uw* VANH0F , 




















r 1 


r 1 


F 


f C 






P. divergent EHRB. (P. lenticulare (KHBB.) J0RG.) 


t 


+o 


+ 


4-c 


r 


+c 


c 


c 


c 


+ 


+ 


C 


c 


, 


6 



Pro tistp lank tow. 
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Year 1899. Month 


January 


Locality 


c 


Tromse- 
sundet 


ill! 


11 


g| I ?f 

!; %* %< 

** O / ^ 3 


Date 


*Vi 


a v, 


31 /i 


"/I 


^/i 


*/, w /, 




^/i l>7 /. Ll7 /, 


Depth (meters) 


0-5 


0-50 


1130 


05 


5 


050 


0-140 


5 


050 

33.87 

! 


180J; 05 050 


10115 0-50 t>r>() 


Salinity (%o) 




33.13 


It 

|| 33.58 




34.08 


34.08 


33.87 


33.87 


33.87 33.K7 33.87 


33.82 

34.08 


fc" 


Temperature (Oelw.) 




3.3 
4.3 




0.6 




3.9 


3.e 
4.o 


2.6 

i 


2.6 

3.1 


1 1 1 1 1 1 ' 3 ~" a<0 "" 


Peridinium conicum (GRAN) OSTENF, ^t HCHM 














r 

-i- 

r 


-h 


4- 

Y 


H- 


i 

1 ,. 

1 

j] 1- 


+' 


r 
r 

' --} -c 

j 1-c 

i 

4-c 

4- 
r-f 


H- 

ii i i 

c 

j 

! ~f 

i 
! 

r 

i -f- 

I 

c 

1 

i 


r 

H- 

c 

40 
4-c 

r 

+c 

c 
r 


P. palliflum OSTBNF 




H" 
r 
r 
c 
c 
c 

4 

C 
C 


r 


r 





r 

Y 


P. Steinii J0uo 




P. omtum (POUCH.) SCIIUTT 




r 

c 
c 

4-o 


+c 

4 


r 

r 
r 

r 


C 
V 

4-c 


c 
c 

+c 

1 ' 


c 

C 
r 


+ 

C 

4- 

r 

f 


c 

r-f- 

r 

4 


I 

; 

r-f 


r 

-he 
i- 

r 
r 
c 


Ceratium tripos (O. F. MULL.) Nmscn. (a balticumSonvrr.) 
(\ bucfplutlum Oi 


c 
c 


C. mctcroceros KURD 


C, intermedium (J0uo.) 




C. longipes (BAIL.) CL 




C. furc.a (EHnii.) DUJ 




C. lineatum (EHRB.) CL 




C. fusus (EHRB.) DUJ 




-he 


"4-c 


4- 


4-c 


1 


c 


4 


4 


! 


III. Pterospertnatacese. 

Pterospernui Mobii (J0RO.) OSTENF 




r 

cc 


r 
cc 


P. Vonhiiffeni (J0RO.) OSTENF 




r 
r 

c 


r 


r 

-h 

c 


r 

c 

r i 
r 


r 

cc 


c 
r 




; r 

c 


r-f- 


r 


P. dictyon (J0Ra.) OSTENF 


r 
t; 


IV. Halosphxracese. 

Halosphcero. viridis SCHMITX. (incl. H. minor OSTBNF.) . 

V. Silicoflagellata. 

Distephanus speculum (EHRB.) .BTOHR 


Dictsyocha fibula EHRB 






r 








VI. Radlolaria. 

i. Spumellaria. 

Hexacontium enthacanthum J0RO 






H. pachydertnum J0RO 














r 
r 




JEchinomma trinacrium HCK 




r 


r 











J?. kptodermum J0RO 














Drymyomma eleyans J0RO 






r 
r 
r 





:: 


:: 


Chromyomwa borcale (CL.) J0RO 




r 

r4 


RJiizoplegma boreale (Ot.) J0RO 




Fhorticium pylonium HCK.?, CL 




Litheliue minor J0RO 




r 
r 


r 











L. spiralis HCK 





E. 



Year 1899. Month 


January 


Locality 


-8 

1:1 

?s^| 
&= g 

"*J 


Tromse- 
sundet 


111! 

S js B e 
e "5 w b 
K^^W 

M 


8lt 

8*111 
al 


-I 

SD^J 

t. 00 

^ 


tfl 
I? 


Date 


ai /i 


ai /! 


JV,_ 
1180 


*/! 


M /l 


*' 


M /i 


/ 


JVi_ 
0-50 


W /i 


w /i 


w /i 


w /l 


*/! 


*"i 


Depth (meters) 


0~5 


050 


05 


0-5 


050 


0140 


05 


0-180 


0-5 


0-50 


0116 


050 


0-250 


Salinity (%<>) 




33.18 




33.63 




34.08 


84.08 


as.87 


38.87 


33.87 


33.87 


33.87 


38.ST 


83.82 

84.08 


88,83 
33.89 


Temperature (Cels.) 




3.3 
4.8 




0, 




3.6 | 3.0-- 
3.$> 4o 




2.(t 


2.0 
3.1 


la 


l.l 


l.i 


8.0- 

2.6 


%. 

l.(l 


a. Acantharia. 

Radiofyhrprn anctcanthica JPRO. n. sp 


















r 












r 

r 

rr 

rr 
-l-o 

+ 


3. Naascllaria. 

Playiacctntha arachnoides CLAP. t. LACMM 


















llectaeanthfi oikixkos J0no, n. up 






r 
rr 
r 
r 
r 
r 
r 
r+ 


.. 



.. 




l-l- 

r 

H~ 

J' 

r 
r 

>+ 

r 

rr 
rr 
rr 

rr 

H- 

r 
r 

r 


i 

r 


r 

r 


r+ 




v 
r 


r+ 

r 

r 
rr 



+ 


r+ 

r 
o 

+ 

r 
r 


Canipt/lacantha cladophora J0ao. n. jp 






Fhormacantha hyxtrtir (J0Ha.) J0KG 






Prridium lonyittpinwn J0KO 






P. minutwn CL, . 




r 


(XdAOHt'ttliUM fo'icolpiuM (H.CK. ?) J0RG 




JHcti/ophinnis Olevci J0RG 






lAthomclitifia 8etosa (CL.) J0RG 




r 


X. hyfitrijp J0KO . . , 




Acanthncort/8 unibt'Uifera HCK 





r 


r 


Dictyocet'fts (icftnthicum J0RO 


/). irijthepkorW'n J0un. 






Clathroci/clnA ct^nspfdotu (J0RO.) J0RQ 














fit<ichflCOt'l/8 8?.l'ictt(l (J0RtJ.) D. 8p 






r 








4. Phseodaria (Tripylea). 

tfannosphirra ytomctricct BORC* 






Protovyittw trldens (Hoft.) BORO 








i 




rr 


P. xiphodon (Hex.) BORO 






r 






Challmowon diodon HCK. (6 htterctcctnthum J0RO.) .... 






Mnlusctta (ircifera J0RO 






rr 


r 








Qdzcllfttd pcntfipodiuin J0Ro> ... ,..,.,. 




r 
r 


VII. Tintinnodea. 

TiYitinnus acutninatw) CLAP, t LACHM 




Ptydiocylis urnula (CI.AP. et LACUM.) BRANDT (a mqjor 

J0RO ) . . 




r 
r 








P. u, v. Mtbarctica J0RO. n. var 
























Tintinnopsis nitida. BRANDT 








+ 


r 


r+ 
+ 
r+ 


+ 

r+ 
r+ 


r 
r 


+ 

r 


r+ 

+ 
+ 


r 


+o 

+ 










Cytfarocylifi denticulata (KHRB.) FOL. (a typica Jerg.) . 
C d v citlindfiro J0RO 


r 


r+ 


H- 


T 


r 




























r 


. 




r 








r 
r 








r 
r 






r 






r 
r 


D. t. v. dititicha J0RO 



Protiatplaukum. 



Yenr 1899. Month 


Janvmry 


February 

|s , l.^.|^ 1st ^i^l, 

S ^ 5?Jj S * : E ^ ; S ^ 2 

1 ' , $ w S fi *S * 

Sx i ^oo^ 1 -* * H 


j * | a ? 

05 *^ 5 


Locality 


K i 
ill 


W] 


' ^ 


"E 
^2* 


i , 

! I| 


Date 
Depth (meter*) 


"Vi 


0200 


*Vi 25 Vi 


i 8 Vi 8I /i 


31 


M /i ! 3 V, 8I /, 


! /2 !' '/t V l /J 

10(|() 50 0-200,0 3CK 


3 

)| 0-50 

i 


;o -UK 

: 34.40 

i 

i] 


;o"ii 


050 
83.60 

33.87 


0100 S(X>;! 050 !0 135 


050 15O:0 ^50 15( 


Salinity (%) 


32.60- 
33 9i 


33.02 


133.92 ; ; 3H.25 33.25 

34. 62 33. 58 34.52 


33.26- -33.26 -'33.25 33.26 

33.44 : 34.50 33..J7 34.5;> 


34.08 


i 


3H.42 33.30 
1 35.03 33.42 


\ 34.70 

; 2.7 


Temperature (Cela.) 


3.4 


1.8 

2.o 


2.8 2.H ; 2.r,-- 2.5 2.1 
2.9 5.5 4.3 i 6.8 | 3.8 


-^--, 


1 ' ' ~" 
2.1 2.1 
3. H.s 


: H.:i~ ; 2.9 

0.4 i 3.4 


I. Bacillariales. 

(Diatomacew). 

Hhizoitolcnia setnisjrino, HENS. 








rr 








1 

i 
i 

ii 

ii 










IT 

r 
r 


r 






r 
r 

r 
r 

r 
r 

r 

c 

cc 

rr 

r 

rt 


BiddnlphM molnlieniris BAIL 








Ouetoceros borectiis BAIL 

















.. 1 .. 

t 






i 




(J. atlanticus CL 




r 










.. ( .. 






:| 








r 
r 


;+ 


r 
r 


r 


i 


r 


i 

i 
i 

i 


r 




I 
! 

'! 

ii 


V 


Schiittii CL 


r 
r 


r 


icthwcyclus Ehrc-nbevgii RALFS 


4. Ralfsii (W. SM.) KALFS 


loscinodiscuH exccntricus KHRB 






















r ;, 


;; 




r 


r 

r 


r 


+ r 

+ H- 

V 

r ! 
rr 


H- 


: : 


r 

r 


- 


r 


r | r 


+ 


7 ceittrali9 EJIBB 


ffyafatlifwwi ntelliger BAIL 


f. subtilitt BAIL 






' !' 




rhfilafutiotht'ijc longisHima CL. et ORUN. . 
F. Frauenfrldii GRUN 









n , ^, r. nitzsvhioidfii (GRVN.) JORO 
lturo8ignM tenerum J0RU. n. sp 


r 


r 
r 


r 


r 
r 





r 

, 






! 






1 








farirella lota W. SM 


Tdnipt/lodiucMS Thurftli BitfcB 
























r 


7. angularix GRKG 
















t 




i . . j 
i 


Wriatctta mnpundnta (LYNGB.) AQ 



















r 




1 

! 




llifphodesmis Wittiamsonii (W.SM.)GRUN. 

II. PeHdinfales. 

(Dinoflttgellata). 

Jiiwphysis acuta EHRB., JPRQ 




i 














.. .. 


r 


v 

IT 


rr 


r 












.. .. 

r i . . 


> 

_ 

i 


1 

i 


r 
r 

r-}- 
c 

cc 

i 

r 

,-h 




'). norveyica CLAP, et LACHM. J0RO. . . . 
). rotundata (!!LAP. et. LACHM 















! 










i 
i 


r ; i 

>+ i 

i 

' 

cc j 

Ti 

H 


t V 

r 

! 

i 

r 

o. 


: i 

.1 
1 
r j 

,, 
r 

1 


)/rophacus horoloqium HTEIN 




yiplopsali* lenticula BKRGH 




r-f 


r 
c 


r 

c 


















VHrftftitiw dcprc88iim BAIL 


+ 


c 

v 

) 




+ 


c 


c 


r 
c 


4- 

c 


c 


*. oeewricwn V Aim OF 


c 


J . divergctM EHKB. ^P. lentivulare (EHRB.) 

J0UG.) 


+ 


e 


'. cowicwm (GRAN) OSTENF. et SCHM. . . . 


*. p&UidMtl OSTBNF 


+ 


1+ 


+ 


r+ 

+0 
C 


r+ 





H- 






r 




*. Strinii J0RG 


\ ovatwn (POUCH.) SCHUTT ) 


c 


c 


c 


r r 
c c 


r 
c 


H- 

C 


c 


c 


" 1 
c 


r 
c 


'eratium tripos (0. F. MiiLL,) NITZSCH. 
(a balneum SCHOTT), , * .... 



R 



58 



E. J0rgaten. 



YtMtr 18WJ. Month 


January 


February 


Locality 


Si 
III 


fill 


*! 


'I 


i'I 


Henningsvier, 
8 miles 8tW 


$ g W 


rt 

o w 


Rafteondet, 
off the 
Troldfiord 


" Rafteundet, 

Koi- AA 


Aaratenen 
^ and Uivac^ 


Date 


*/! 


*/! 


*Yi 


a /i 


w /i 


Vi 


1 3l /i 


8l /i 


81 A 


8I /1 


V. 


.Vi 


V. 


V. 


*/ 


Depth (meterH) 


050 


0201 


IOC 


)0 8(X 


0-60 


13f 


050 


15( 


050 


Q--15C 


IOC 


050 


20C 


3(X 


050 


IOC 


33.37 
?U.70 


Salinity (%,,) 


32.60- 

33.87 


32.00- 

33.94 


33,, 


33.93- 
34.62 


33.26- 
33.58 


38.26- 
34.59 


83.25- 
83.44 


83.26 
34.59 


33.26 
33.87 


- 88.26 

34.6 


~34.0 






88.42- 

35.03 


33.80 

33.49 


33.87 

84.40 


Temperature (Cels.) 


1.8- 
3.4 


1.8- 
2.9 


2.8 - 


2.8 
5.6 


2.5 
43 


2.6 

6.8 


2.1 -- 

3.8 


2.i~ 

6.7 


' 

! aT 


6.8 


H.a 






8.8 
6.4 


2.9 
3.4 


2.7 
B.2 


a 7 


C. Ituccphalunt CL 


c 

c 
c 


c 

+0 
+0 


<5C 

+e 

C 


c 

+0 
V 

c 

+c 
+c 

cc 


c 
+c 

+<= 

+0 

+ 


c 

+0 
+0 

c 


c 


cc 

-h 

+0 


c 

+c 
c 
-he 


c 

+0 


c 

c 

+c 


c 
c 


cc 

c 

+c 

+0 


cc 

+c 
r 


+ 

+ 

H- 


cc 
c 
c 

+0 


cc 

p 
c 

r 
c 

r 
p 

p 


C macroccroft EHRn 


C, intermedium yJ0RO 


C. longipes (BAIL.) CL 


C. furca (EiifiB.) DUJ 


C. lineatum (KHRB.) CL 


C. funw (KHBB.) DUJ 


+c 

rf 

+o 

c 


c 

4-c 
c 


c 
r 

cc 


c 
r 

cc 


c 

r 
r 

c 


c 

r 
r 

cc 


c 
r 


c 
cc 


c 
r 

c 


c 
r 

CC 


c 

r 
r 

ccc 


c 
p 

ccc 


r 

cc 

r 

i 

r 
r 

r 
r 


p-f 
p 

r 


r 
cc 


///. Pterospermatacese. 

Pteroaptrma Mobii (J0B.) OSTENP 
P. VanhSffenii (J0BQ.) OSTKNF 


P. diclyon (J0BO.) OSTBNF 


Hahftphcera mriditt SCHMITZ (incl. H. 
minor OSTKNF.) 


V. Silicoaagellata. 

XHsfaphnnua speculum (KHRB.) ST0UB . , . 


Divtyocha fibula ETIBB 


























rr 

p 
r 
p 
r 
p 
p 
r 


VI. Radiolaria. 
x. Spnmcllarfa. 

Echinomma trinacrium Hex 


























C leptodermurn J0BO 








r 


















Drymyomwa eleyans J0RO. 


























Chromyomma horeale (CL.) J0RO 








p 


















Wdzoplegma boreale (CL.) J0na 


























Lithelius minor J0BO 


























Phortidum pylonium Hck. ?, CL 


























S&rolarcuB circumtexhia J0uo. 


























2. Nassellnrin, 

Playiacantha arachnoids CLAP, et LACHM. 
Campylacantha cladophora J0BQ. n. sp. . 








r 

r 


















r 
r 
p 
p 
p 
pp 


r 
p 
p 
p 
p 




> 


















PUctacanffia oikiskos J0aa. n. HP 








r 
r ' 


















Pharmacantha hystrix (.10 BO.) J0RO. . . . 
























Qonoteplutra primorJialis J0aa. n. p. . . 


























Cerato$pi/ris hyperborca J0BO. n. sp. ... 



























Protistplankton. 



51) 



Year 1899. Month 




January 




February 


Locality 


S)OQ ^ 


Maiangen. 
between 
Lysbotn and 
Stennesbotn 


Helle t 
0stnesfjord 


j! 

tSl 

OQ 


Hennin gs vser, 
8 miles St-W 


Vestf jord, 
8 miles 6SE 
of Henninga- 
vaer 




fi |al 

el !;s 
^^ i ? e 

-t ;g H 


fill 


Date 


*Vi 


"/i 


a /i 


*A 


81 /i 


0135 


3l /i 


8l /i 


M /l 


3l /i 












8 /8 


Depth (meters) 


0-50 


0900 


0100 


0300 


050 


0-50 


0150 

83.26 I 
84 6M 


0-50 


0150 


0-100 

-34.08 


i 

i 050 

i 


0200 


0300 


050 01000---2GO 

i ; 


Salinity (%o) 


32.00- 

33.87 


39.00 

33,94 


33.92 


38.93 
84.52 


38.26 
38,58 


33.16 
34.5-j 


38.26- 
83.4i 


83.26- 
33.37 


34.59 


J33.42-l33.so~ 
35.03 33.42 

i 


38.87- 

84.40 

9.7 
H.2 


'33.87 

34.70 


Temperature (Cels.) 


1.8- 
8.4 


1.8- 

2.9 


2.8- 
2.9 


2.8- 
5.5 


2.5- 
4.8 


9.6- 

6.8 


9.1 

3.8 


2.1 ^ 

0.7 ' 


9.1 

3s 


9.1- 

6.H 


-6.2 






3.3 


9.9 
3.4 


2.7- 
6.6 


Pwidiutn lonoispinuni J0RO. ......... 








r 



























r 

r 

r 

r 
r 

r 
r 

+c 

r 
rr 










Cfadosccniunt tricolpium (HcK. ?) J0RO. . . 


























r 
r 
r 
r 

r 
r 
r 

r 
r 


r 
rr 

r 

r 

r 
r 
r 

r 

' i 


r 


r 


Hflotfwlwi histrifosa J0RO. n. sp 


























Dictyophittiwi Clcvci J0RQ. 








r 






















r 









































Acttntfiocorys uwibcllifwa, HOK 








r 


















Dittyocercis xiphepliOTwn J0KG 








Clathrocyclas craspedota (J0RQ.) J0RO. . . 


























Androcuclas gctmpJionychct (J0RQ.) J0uo. . 


























j. Phseodaria (Tripylea). 


















Protocyuti* xiplwdon (HcK.) BORO 
P. Hnrstoni (MURRAY) BORCV 





- 





r 

































P tTidcns (HcK.) BOKO . 




r 






















r 
r 

r 
rr 


Challenger on diodon HCK. (C. hettracan- 
thum J0RQ 




Gazettetta pentapodium J0no 


























VII. Tlntinnodea. 

Tintinnus acuminates CLAP, et LACHM. . 
T. fit v unidntd J0HO 








rr 


r 


r 


rr 


r 











Amphordla ampla J0RQ 








Ptyclwyti* urnula (Gi.Ap. et LACHM.) 
BRANDT a Major J0RO . 








r 
r 
r 

r 

r-f- 


r 
r 


r+ 


r 

+0 


c 

r+ 


+c 


r 


rr 




-P w. v minor J0RQ ... . . 








JP. u t v. subat'Ctica J0RG. n. var 


r 


-h 


r 


.. 


+c 


r 


r 


: 


Tintinnopsw nitida DBANPI* 


Cyttarocylis denticulata (EHRB.) FOL. . . . 
C. d, v. ct/lindrwa J0RO 


C. d. v. (figaintfQ (BRANDT) Ci, 




r 
r 

H- 





r 




r 
r 







C. d. v, dongata J0RQ 




C, d, v. xubi otundata J0RQ 




Diciyocysta templum HCK. v, distidia 






rr 


















Undclla caudatd (OBTENF.) OL 









(U) 



E. Jergenaen. 



Year IKW. Mimth 


February 




Locality 


a 

--V7 


fill 

^B 1 


i" 

! Ofoten I, 
between 
j Havnes and 
1 Ramsnml 


i 

ill! 

! o " (g 5 


JRombaken I 
at the head. 


'| 


1l| 

j| . .... 


^c SkitMiien, 
^ | at Elvegaard 


I OfotenQord, 
j off Skarstad 


-~ 

|* 
2 ji 


Date 




6 /e % fl/ ji 7 / 8 / v, 


% 


H / 


H /B 


; % 


*/ 


1 % 


ta / 


ia / 


Depth (iiietern) 


350 


0-50 


0-200 O-OSqiOHK 

' ti 

; .. .. _. >l 


j 300 
350 


IOC 


"aso 

i 


040 


0-10JO-1(XJ 

i! 


200- ^ 40 
800 U 4U 


1500- 
: 550 


060 


0-250 


Salinity (<V I10 ) 


35.14 


i! 
| 33.60 

i 2.r,~ 

j 2.8 


! 35.03 

2.6 


33.fto-|!33.80- - B5 
35.14 !| 34.08 <08 

. i 


i'33 so 
34 21 


34.90 


33.18- 
33.20 


33.25- '33,30- 
33.97 I 34.01 

0.2 1.4 

O.e 4.8 


84.70 J33.S7 1 . 
84.82 ! 33.48 | d0 ' 14 


33.01 

33.66 

2.1 
3.o 


|33.6i- 
! 35.08 


Temperature (Celn.) 


.< 


i 1 

2.6 j 1.7 
(5.3 i 5.7 


j 


5.4 


i ' 2 0.6 


(5.o 


3.0 
r 

i 

i t 


i B.a 

i 


6.6 


/. Bacillariales* 

(Diatomaccw). 

Xthizttsolmiu stt/ttformis BHIOHTW 


r 







IT 








IT 

r 

j 

! 


r 
r 


IT 

r 


r 

IT 


r 


i 

V 


i 

! 

j 

1 


r 


l-f 

r 
r 

r 

r 
r. 


flitldulphift fiurita (LYWIB.) BKn 


H jnobilicnvis BAH 


IT 

I' 





i 


Chwtoccroii borntliit BAIL. 


C. convolutiw CASTB 
















(1 cflntortiMi ScuiJTT 


r 
r 





r 








2>iti/lium ftriyhtwelUi (WEST) flRUN 


Tlutlwisioaira gravida CL 


Couwnosirci pnlt/chordn (Git AN) GRAN. 


IT 












r 


t 


r 




Coscinodiscus necentricut Kniiti 


_L 

rr 

IT 
IT 

-I- 

r 


r 
r 


r 

-h 


f 

H- 

r-j- 


r 


r+ 
r 




i 


i* 
r 


I p 

r 


i 
r-r- 


r 




i 
r 


i 


i 


C Hnfntnft EHRII. var 


















r 


i 


C. Hublntliiens JJIKG. n. NJ 




r 

rr ! 

IT 








r 


r 


r 




r 


r 










T. FmuenfM'.i GUUN 


\R?tJK v nitzschioidfS (GntiK.) J0ito 














v 




r 






IT 


c 


- 




a-'w' 














AstcrioneUn JJleakrlei/i W HM 


j: 
















>lM)i'ctef romplcjca (GRRfO OK T 




. . jt 










' , f 

r 


H- 




c 


-fc 




I 
ti 

IT 












Acdnoptt/chrifi undulatuu (BAIL.?) RALFS 


Swirclla laid \V. SM 




























r 
r 


r 

r 


J 


r 

r+ 


r 






r 


















Rhabdonema arcuatum (LvNOJt.) KiiT/ 














/I. Peridimales. 

(Dinofloydlufa). 

JJinophitsis Qrutd KUHB M J0RO. 


t 

r |j 




r 




r 


r 






r 


r 


H- 




r 
r 

M. 


7). norveyicn CLAP, et LACHM., J0no. 














rr 













Protiatplankton. 





Year 1899. Mouth 


February 


Locality 


i! 

(A S 


ji 


' *"* i c ^ o> 5 * r . 

; III! !?gl 

; || 5 J j: -2 J ?B 

i 


!' ^1 
l ; *> A 


M ^5 

'; C ' 


1! 


.. 

.040 
33.37- 


:}] 


"' 

= 5 

* X 

|j 
x- 'S 

c 


Date 


% 


% % % ; : 7 / a V ; ; T /n T/ c 


H ,i! 


: ; % 


: 9 C I8 fi 


250 


n*b (.**) 


300 
350 

35-H 

6.4 


060 

! . . _ 


21H) 0- OH) -100 a !^ () " ,0-100' -[^J 


0-40 

33.18 
33.2.* 

i (K2 
0.5 


,01000- too ~!{[J () 


5 55(7 " 50 


Salinity (/oo) 
Temperature (CulM.) 




J33.50- 
35.08 


33.50"- 33. .10 . 
35.u ; W4.. 3;) ' :J 


33 MO - 

i 1.5 

i 5.4 


.34.8!) 

; 34 


33.25 
33.37 

0.2- 


33.30-34.70 

JV/ '" 


35 u 33 - 61 '" 

H.3 '^- 
; 3.0 


J33.01 

! 


3 a7" 2 r a ;?3 ? 1 5 r H s 


PyroptMcus horoJoyium STEIN 












i + 

; r 

! 

c 
r 

: -I- 
---c 

c 

, 

c 
c 

c 

-I-c 

i C 

l"4 

r 

+0 

c 
r 


r 

cc 

c 

r 
<j 

c 
c 

+ 

i: 
c 

r 
r 

c | 

i 


i 

! 

! 

} r 
c 

c 

-i'e 

<-' 

c 

1 


;' I' 

i + 

i -f 

! . 

:+ 

! c 

4- 

; CC 

; r + 
' c 1 

-i-c ; 

i 
i 

C' ' 

. 

j 


r| 
-f 

I 
-J- 

r+ 

j 
c 

i 

+c 


I 
re 

H- 

+ 

i 

r 

! + 

r 
r 

c 


i 

! 

r 

H- 

i 

i, 

i r + 

' r 

1 + 

; c 
r 

i c 

r 
r 

+e 

i 
1 


:i r 

1 -H 

! r-|- 

i 

+ 
-I 

i 

-f-c 

j- 

1 r 
1 

1 

' C 

i 


H- 

H- 

i 


i 

+c 

j , 
j + 

! -i-c 
i + 

c 

r 
r 

c 

j 

1 

! 


i r 

i C 

r 
r 

C 
c 
r 

+c 
r 

c 
r 

H- 

r 
r 

r 


JHplnpaalis letttirufa BEROH 




r 


cc 
r 
c 


r 

+c 


-N 

C 

i 


c 
r 

-f-c 
+o 
1- 

_|_ 

-f-c 




+ 


P. oceanicum VANHOF 


P. diwrgew KHRD. (P. lenlicida (EHRB.) J0RQ.) 
P. cymtCHfit (GRAN) OBTBKF. et SCUM 


c 


c 


P. pallidum OSTKNF 


r 


r 


r+ 
rf- 
r 

c 
cc 
c 

+c 
+c 

c 

' 


-f- 

r 
r 

4-c 
c 

' 

"1" 

v 


"f 

c 

I r , 


P. Stcinii J0RG 


P. ovcttum (PoivH.) SciifjTT 


i 
c 

r 

4-c 


c 

c 

. 

c 

: 


Orafitem tripos (O. F. MULL.) Nrrzscn. (a baltt- 
(mm NniuTT) 




0. mftarocfros EHRJI ... 


C. intermedium ()0H<*-) 


oc. 
r 

) 
r 

! (> 
C 


C. lowfiptm (BAIL.) CL 


c 

r-f 

1 , 
i i 

r 
r 

cc 


CO 

c 

r-L 
c 

re 


C. fttrca (EHUD.) Di:j 


C, linentiim (KHKH.) CL . 


(7. /titfrur (EHRB.) Dn,r 


///. Pterospermatacese. 

Ptei'Qttperma Moiii (Jtfcw.) OSTKNF 


P. Vanhoffeni (J0iw.) OSTKNF 


r ! 


P. dictyon (J0RO ) OSTKNF 


| 

c. 
r 


c 


-f 

cc 


c 


IV. Halosphteracefe. 

Hfthftphara riridia SCHMTTZ (incl. H. minor 
OSTRNF.) 


V. Silicoffagcllata. 

Dislephamis sprndnm ( KURIL) STPHR 


Dictyocha fibula KHRB 


VI. Radiolaria. 
1. SpumeUnria. 

Hrxacontium cnthacanthum J0R 


r 












JET. pachydermum J0RO 


r 


























r 
r 

rr 





JKchinomma trinacrium HCK 















r 
r 


r 


V : 


1 ' ' : 
i 

i 

i 








JS. Itptodwmum J0RO 


r 
r 







r 





Di'ymyovMna tlrganv J0Ra. 


Chromi/oinma borcale (Ci,,) J0R<> 



E. Jergensen. 



Year 1W9. Month 


February 


Locality 


H 

~OQ 

gw 

> 

2.1 
S'a 


il 1 


Ofoten I, 
between 
Havnes and 
Bamsund 


P 


It 


Rombaken 1, 
at the bead 


1 Rombaken II, 
off Ytre Siid- 
1 vik 


a 




^l 


Ofotenrjord, 
off Skamtad 


< 

i 


s 

c 

i 

c 


Date 


Vo 




























'% 


W /8 


Depth (meters) 


300 
350 


050 


0200 


0630 


)~100 


300 
350 


3-100 


200 
250 


040 


0100 


0-100 


200 
300 


040 


500 
550 


050 


} 250 


SaJinity (<V,o) 


35.U 


33.60 


33.&0- 
35.03 


83 50 

35.14 


riB.SO 

34.08 


35.03 


53.30 
34.21 


34.89 
34.00 


83.18 

33.36 


33.25- 
33.87 


33.80 
34.01 


34,70 


33.37- 
83.48 


35.U 


3.81 
33.66 


33.81 

35.08 


Temperature (Cels.) 


6.4 


2.6 

2.8 


2.6 
6.4 


2.6- 

tt.s 


1.7 
5.7 


6.3 


1.5 
5,4 


O.a 


0.2 
0,5 


0.2- 
O.o 


1.4- 
4.8 


6.0 


1.9 

2.0 


6.3 


2.1 


6.6 


KJiizoplfontci borccilc (Ci.) J0RG 


r 




r 


H- 

r 







r 


r 


r 


r 








r 






r 

r 
r 

r 
r 

r 
r 

r 
r 

rr 

r 

r 
r 


Lithclius ftiitiof J0RG 














r 

r 
r 
r 
r 


r 
r 
r 
r 
r 
r 

r 




r 












Sorolarcus circumt&rtun J0RG 


r 
r 






r 
r 

r 





t 


a. Nassellarift. 

Pldoutcctnthfi arachnoides CLAP, et LACRM 


Ccnn/tyt/lttcutithfi clctdo'tihofd J0RG n so 


Pltctdcanthci oikiftkos J0RG. n. up 


r 
r 

























r 










r 


r 





















Cl&dosctnium trwolpiivni (HcK.)? J0RG. 


r 
r 




r 


r+ 

r 
r 





r 


rr 
r 
r 


Hclotholus hinfaicosu J0RQ. n. sp 






















r 






r 

rf 
r 











+ 


-fc 





r 


r 


r 


r 


r 









r 
r 












r4- 




















j. Phtxsodaria (Tripylea). 

Ft'OtOCMStis 31*1 uJlOffoTl flflOK "} DORG 


r 
r 






r 

H- 





r 
r 




r 












j* ffdfiftijni (MURRAY) JBoR<> 












r 
r 

r 

r 
r 


r 

r 


JP twdcns (HCK ) BORO . 


r 
r 





r 


r+ 


r 

r 
r 

rr 


n* 


r 





r 

r-f 
r 


r 
r 

H- 

r 
r 


CholUngtron dwdo-n HCK. (C. heteracanthwn 




VII. Tintinnodea. 




i 






rr 
















Ptychocylis urnula (CJ>AP. et LAOBM.) BRANDT 














r 












r 

















r 

rr 
+c 


r 


r 

+0 

r 


r 
c 

+0 

r 


+c 

r+ 








rr 


r 


r 


r 


Tintinnopsiv nitida BRANDT ... 






fiyitarocylis dcnticulofa (KHRB.) FOL 




r 


+r 


















r 


+c 
r 


r 

+0 


+0 

r 














UndeUa caudata (OSTKNP.) Oi> 















Protistplankton, 



Year 1899. Month 


February 


March 


Locality 


Stremmen I, 
at Henninga- 
vaer 


Stremmen 1I 1 
at Hen n ings - 
vasr 


"8 1 

9 Qg 

O 
* 


IIP 


| 


Sagf jord II. 
outside P. 


Heuningsvser 
I, 4niiles8SW 


Henningsvaer 
III, 16 miles 
88W 


-M 'i-T'W S 


- 


tt! 

sl 


!ll| 


2-S^ 


Date 


J8 / 


18 /B 
















i 2l / c ! 2l / 8 


V. 

050 


v. 


a /8 


4/ 8 


4 /a 


Depth (meter*) 


0-80 


030 


0-275 


0-100 


250 
350 



550 
6S>0 


050 


0-200 


300 


85 


JO 260 


10200 


0100 


050 


0150 


Salinity (%,> 


33.60 

33.74 


33.50 
34.4-/ 




33.23 
34.10 


34.04 


35.08 


38.48 

34.K5 


33,48- 
3 4. HO 


33.52- 


33.52- 

35.03 


34,00- I33.HO 
34.ai i 31.7 


U.16- 
33.48 


33.64- 
2.5 


33.54 

34.70 


Temperature (Celn.) 


3.4 


1.7 




1.1 


6.6 
6.5 


tt.3 


2.7 

i ., 


2.7 
tt.4 




2.0 

4.2 


2.6 


3.0 

4.3 




2 R 

'' 


9.0 

2.7 


2.1 

.7 


J. Bacillariales. 

(DiaLmace.ce). 

Biddulphia aurita (LYNQB.) BRB 


























* 






r 

r+ 
r 

c 
e 


B. rnobiliensis BAIL 




















V 


































rr 







r 


r 






rr 




rr 
r 
r 


r 


r+ 


C decipiens CL 








C, debttis CL 















Thalasswsira gravida CL 
























Coscinosira polychorda (GRAN) GRAN 
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Actinocyclus IShrenlwgi BALFS 
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Roperia teasell-ata (Rop.) GRUN 


CoHcinodisats excentricutt EHRB 
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C. liwatus EHRB. vnr 
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C. sMlaris ROP 























C. radiatus EHRB 
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C. subbulliens J0RG. n. sp 




















C. centralitt EHRB 
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C, coHcinwis W. SM 
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r 
r 


r 
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Hyalodi8CM8 stettigcr BAU 






Thalnssiolhrix longifminia CL. et GRUN 


r 


i 




r 




T. fbauenfelrtii GRUN. v, mtzschioides (GRUN.) 

J0BO 


Pleurosigma tenerwn J0RO. n. p 














Actinoptychu* nndulatus (BAIL, y) RALFB 














Suiirtlla lata W. HM 
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Campt/lodisMS 'Jhnretii BR*:B 


r 




r 
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C. angularis GREG. .,....., 
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r 
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Qrammatophora octanica KHRB. 






Ehabdonema amuitum (LYNOB.) KUTZ 






















Auliscus sctdptus (W. BM.) HALFS 
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IL Peridiniales. 

(Dinoflugcllata). 

Dinophysis awtta. KHRB., J0RO 






I), norvcgica CLAP, et LACHM,, J0RG 














r 
r 
r 
r 

r 

CO 


r 

c 
r 
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r 
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r+ 

C 


r 

r 
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J). Yotuiidata CLAP, et LACHM 














D. r. v. lasvis (CLAP, et LACHM.) J0RO 














Diplopsalis Itnticula BIRGH 
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rr 
rr 

H- 


r 

-i- 

c 


c 
r 
oc 


+ 


I 


Peridiniutn deprc88wn BAIL 


JP ocwnicwn VANH5F. 


P. divergent! EHRB. (P. lentiadarc (EHRB.) J0RO.) 


+ 
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. Jergensen. 



Year 1HWW. Month 


February 


March 


Locality 


g g -ag 

|1|:|||: 

i is 'S ts 


ill 

!' 


.! 

^ 


tri 4^ 

II i 

oc g ^ 


ii 

as 1 

n c ' 
00 i 


Henningsvr 

I,4nul?sSSW 

. 


If ^ 
'a "* c 

S M- 
ffiti 


a 

[ill! 


Ijlji ij 


Pate 
Depth (meter*) 


080 030 
33 74 ; 33.43 


olS 


JT tt i J7 /8 


i?/ 


1H ' IH 




V P V 


a/ 


*/ 


*/ 


*<T - 60 


0800 


0-300 085 0250 


050 JJO 800 1 


0100 


050 


0150 


Salinity (%o) 


i 


J3.a:i - 34.941 o^ '138.48 83.48- ; 
34.it> ! 35.08 |j 84.n 34.80 j 


33.62- 

34,02 | 


38.6S 
85.0S 


34.21 ' 84.97 83.48 


33.64 

33.01 


33.64 
IU.70 


TfmperHtnr* (Celn.) 


2 t'l !' 


l.i H.o~ |t ' 2.7 
<i.4 : .& j ' : H.i 


2.7 
.4 


*4.'2 


2 6" 
n*0 


3.0 ' 

4.3 


2,8-; 

6.6 


2,0- 

2.7 


2.1 

2.6 


2.1 

6.7 


Peridinium conicum (GRAN) OBTENF. et SCUM. . 
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+r 
r+ 

r 
r 

r 
r 

c 


r 
r 

4- 

C 


c 
c 

C 

c 

r 

r-[- 


r 

r 

cc 
c 
c 

4- 

c 
cc 

+c 


c 
c 
c 
c 
c 

c 
r 


r 
r 
r 

c 
c 
c 
c 
c 

c 
c 

1 

r+ 

4 

C 

r 

r 

r 
r 

r 


c 
c 
c 

4* 

C 

c 

1 

H- 

C 

c 


e 

e 

4 

C 
C 

+c 
c 

r 
c 

cc 


r 

c 
c 
c 
c 
c 

c 



r 

4- 

C 
C 
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r 
r 

c 
c 
r 
r 
c 

+c 

I 

i 

. 

! 


~\~ ' 

c*. 

he 







r 

IT 

r 

H- 

C 
C 

r 


P Steinii J0uo. . . .... . 


r 


P OVdtUW (POOOH.) SCHUTT 


r r 

c -J-c 
c c 

-ho + 
+ +r 
+c c 
r 


Ceratiwn tripo* (0. F. MULL.) Nmace. (a balticum 

SCHftTT.) 


C bucepJialutn (CL.) CL 






C 

c 

V 

[ 


C. Iwigipett (BAIL.) CL 




C. furcti (KHRB.) DIM 


+ H- 


C llncntutn (KHHB ) CL. . . . 


C. fuus (BHUB.) DUJ 


c c 

,u_ : r -4> 


IIL Pterospermatacefc. 

PterospcrnM Mobii (J0ito ) OSTENF 


P\.'fiti1infJ'f^ii t Tf'tiin ^ ()4 p ruw 




M 

i 
CC CC 


i 

i 
i 


r+ 

j 

i 


- 




r 

1 

i 
i 


r 


r 

+c 


r+ 
cc 


cc 

! 

! 

! 


+ 


IV. Halosphteracese. 

Haksphcera rirulis SCHMITZ. (inch IL minor 

OSTENF.) . 


V. SiHcottagellata. 


VI. Radiolaria. 
i. Spuwellarla. 


1 








i 








r 

r 
r 

r 


r 




Ji 
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l! 

I! 

i 
IT 
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r 
r 
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. . ' . . i'l 








1 !! 












Ptorticium m/lonium HCK.V, CL 








r 

















Protifltplmikton. 



Year 1899. Month 


Februnry 






ti Henningsvaer 1 
w" I,4mile.SS\\ T j 


i Hennintfsvaer ; 1 
^ III, 16 miles 1 
K \ S8W ! j 


Marrh 


Locality. 


Stremmen I, 
at Henning^n- 
var 


Strommen 11, 
S at Hennin&fs- 

^| var 


- .j&fonth of the 
*! Kaftsund 


*$ o 

**r 


.51 
-" ! Sagfjord I, 
in*ide Furu- 
^ nesveggen 
~ j 


5 Sagfjord II, 
^ outside F. 


^ c 
...... 


s"! 


","' 


&. 

' 0) O 

c rn 


Date 










i v - 


4 3 . 


Depth (meter*) 


0- -80 


0-30 


0-275 


OKX) 


250 
350 


5 62(7: () * r>0 


ii 

2000 3(M>!| 085 


0-250 


0-50 

;J4.f>u - 

31.21 


i. . . . . . 

|!-)3.riu 



2.H 

' 

r 

i 

i 
i 

;i 
i 

i 
'; r 

i 
i 

| 

i 

! 
1 

r 

r 


K3--100 


i 

.050 o-i r,o 

33.64 ;33.M 
I 33.61 31.70 


Salinity (%o) 


33.74 


33.60 
33.42 




33.23- 

34.i 


34.W4 Q - 33.48 
35.08 | 35 ' 08 ; 84.16 


34.8!. : | 34.02 


33.r,2 
I 35.os 


33.1 

I 33.4R 


Temperature (Cels.) 


2.2 
3.4 


1.7 




1.1 6.0- 

6.4 6.A 


6.3 


2.7-- 

6.1 

i 


2.7- 2. 2.fl 
6.4 l! 4.2 6. 


3 

4.3 

r 


2.0 

.,*'-. 

i 

| 
1 

i 

; 

i ! 
i 

r 
r 


! 2.1- - j 2 i 
i 2.r, ! 6.7 

i__ i.._. 

j 

i 

i 

j 
i 

i 

i 
) 

; 

r 

1 


a. Acantharia. 
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3. Nassellaria. 
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Hclotholwt hiiitricosd J0RO n. ^p 
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4. Phtcodarfa (Tripylea). 
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Chattengcron diodonHcK. (C.het-eracanthumJtfm ) 
VII. Tintinnodea. 






r 

i 
. i 


Pfychocylia nmula (CLAP, ct LACHM.) BRANDT 
v. minor J0RG.) 


! 

r 
r 
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r 

H- 
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r 

H- 




TintinnopBitt nitilfi BKANDT 


r 

r 


r 
r 


v | 
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r 
r 
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Codondla lagtnula (CLAP, et LACHM.) Enlz. v. 


. 


C. d. OL typicd J0RG . 


r 

H- 






! 
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i 


(7. d. v, cylindrica J0KQ 
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i^ictuocufttd ^dHD^iiWt HCK v di&ticJwi J0it(t 


















UmlcUn caudata (OSTENF.) OL 
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K. Jorgensen. 



Year 1899 Month 


Mareh 


Locality 


ll 


Henniiigsvaer 
I, 6 miles 
SWtWVfeW 


Kaftsund 


Risvserflaket, 
outside the 
Ogsfjord 


Kanstad fjord 
III, inside 
the ridge 


i-T a 

.5 9) 


Ogsfjord n, 
at Halvorae 


Hit 


Henningsvaer 
11, 6 miles 
StEVjjE 


ij { 

- o 


!* 


l)at 


% 


fl / 


10 /8 


50 

.... 


"' 


U /.1 


u /a 


1<} / 


>/.<i 


16 / 


lfi /a 


*v 


3l / 


w / 


*/ 


Depth (meters) 


4 JOO 


HO 


45 


0- 90 


090 


200 





0-50 


300 
200 


600 
500 

35.oo 

6.6 


0280 


0-170 


0-100 


0900 

35.00 
35.oo 


Salinity ( oo^ 


- 34.i7 


33.M 
34.53 


83-21 

33.69 


33.21 
33.85 


-a,, 


82.64 

33.10 


33.38 


33.41 


38.41 
33.84 


35.oo 


33.67 

35.00 


34.10- 
35.oo 


35.00 
36.81 


Temperature (t'els.) 


^ . 
9.0- 2.1- 

6.8 6.2 


2.8- 

3.1 


1.51 

l. 


-i.. 


| ii.i 


1.3 
1.4 


1.4 


1.4 

3.o 


6.6 


1.7 
6.66 


3.a~ 

6.8 


5.06 
6.4 


5.06 

i.l 


J. Bacillariales. 

(Diatonwcew). 
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rr 
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rr 
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r 
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r 
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r+ 
-f-c 
rr 
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ThaldKitiothrix Ftatienfeldii GRUK. v. nitzschioides (GRUN.) 
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//. Peridiniales. 

(Dinoflagellata). 

/)l/lOW/ft/#l# (ICltfd JBllRB J0RG . 4 ..... ........ 
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rr 

+0 
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c 


r 
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Pcrulinium dim-gens EHRB. (P. lentieulare (EttRBr) J0RQ.) 
P. eofttcfim (GRAN) OSTBNF. et SCHM 



Protiatplankton. 



(i 7 



Year 1899. Month 


March 


1l 

o c 

11 

16/ 

/ 

300 
200 


' : * v r , 

; :ll^ 

'Z '* ^ 
i= .. O, 

1% -y-sr- 


; aj s ' ^ 
:!^V 1** 

l \ o |!i || 

> ^ ": ^ ? 


Locality 


-"w 

a"a 

I! 


!is 

60 Sr 
1o| 

1-^ 


Rafts und 


RisvierHaket, 
outside the 
Ogsfjord 


Kanstadfjonl 
III, inside 
the ridge 


-v 

?l 

^^ 
&r 




Ogsfjord II, 
at Halvorso 


! Is 

"S * 

II 

H 


Date 


fi /3 


6 /3 


IO /3 


I0 /a 


1( /a 


14 / 3 


14 A, 


HJ,^ 




'"/a 
0-50 


21 


""'' ; ""': 
-1M)< '.MM) 

'35.oo 35 <o 
35. :u 35.oo 


Depth (meters) 


o aoo 


0140 


045 


i 
10-50 90 


" j 
90 1) 200 

. 1 .. . 


00 
500 


( 280I.O-- 170 

! i; 

:i;i.67-- iu.io- 

1 35.oo : ,'Jo.oo 

1.7 1 3.2- 
! H.ftG i fi.H 


Salinity (/ (X) ) 


-84.97 

2.0 

tf.B 


33.54 
34.68 


33.21 

33.69 


33.21! .< 132.54 i32.!>r> 
33.36 j 3 ' it48 33.io 33.nn 

i 


1 
3.41 


i;d - 


35.00 
H.6 


Temperature (Cels.) 


2.1 
i>.2 


2.3 

3.i 


l.a- 

1.8 

M- 

r 

+ 
-l- 

r 

+ 


l.o 


2.1 
2.1 


J.3- 
1.4 


; J - 4 ^V 


H.5 

r 

r 
r 


5. os 

1 (i 4 


5.05 

! l.i 


/' palliduni OBTEWP 


r 


+ 
r 

r+ 
c 

c 

+c 

+ 


J V 

' r 
-h 
+ 
r 

+ 


-H 

r 

(? 

0, 

+ 

c 
c 


' 
rr 

+ 
-1- 
+ 

-fc 


-H 

t 

"r 
r 

-)-c 


! +> 

c 

. ^ 

: <- 


r+ 

+ 
c 

(> 

+c 


.. || rf : r I 

- ,, r i" r 'i: 


P Steinii J0RO 


P ovotwn (PorcH.) SCHUTT 


V 

c 
c 
c 
c 
c 


Ceratiwn trip0(O.F.MuL.L.)Nrrz8CH. (a balticum SCH(JTT.) 
C buccphnlutn OL 


-|- ,- . c i c 
-f V c i c ! -}<. 

+ * r ' c j r 

1 CC ' Ct' ; -}~C 


+ 
"I" 
r 

+ 

+ 

~r 
f 

r 
r 

t* 

r 
r 
r 
r 
r 
r 

r 


f ' wcicfocerofi EHRH 


(\ intermedium (J0RO.) 


c 


(!. lonc/ipes (BAIL.) OL 


C (ircticnm (KHRB ) Ci< 


(\ furra (KHRB.) DITJ 


c 


r| 
r 
c 

r 

T 
H 

cc 

i 




; + 

i 

r 

+ 

i 
c 

1 


I -le 

i 
i (i 

1 r+ 
r+ 

r 
+ 


-|-c 

t! 

r 

+ 

+ 

i 
+ 


t-l- 
+ 

r 

-1' 
<; 

c 


r 

-H 

-! 
r 

c 


r+ 
+ 

r 

f 

-fc 

i 

1 


r 

+c 

+ 

c 
cc.c 


r-)- 
-1- 


r 

4- 


,|_ 


; -|- 

1 + 

'+ 

, -l-c 
; c 

. . 


c 

' C 

1 
' r 

i 
r 


; CC 

: ^c 

i 
-h 

r 


(\ linetttuw, (EHRB.) OL 


(\ fnsHS (KHRB.) DU.T, 


c 

fr 
c^|- 

C 
CO 


///. Pterosperma tacetc. 

IlwoitpernM Mobii (J0ao.) OSTKNF 


P. Vnnho/feni (J0na.) OSTRMF 


J\ dictyon (J0RO.) OSTENF 


IV. Halosphxracete. 

Hnloaphma viridis SCHMITJ? (incl. H. minor OBTENF.) . . 

V. SIHcoaagellata. 

Distephanns speculum (EIIKB.) 8T0HH 


Dictyocha fibula EHRB 




.. .. | .. 


















r 




VI. KadiolaH*. 

i. SpumellaHa. 

Jft.&cicontiwn enthocanthum J0RO 


























H. pctchydermum J0KG 






















r 
r 







Echinonima leptodennunt J0no 
























Cht'ontyomtna borccile (CL ) J0RO 
























Jthizaplfgtnft boredle (OL.) J0RO - 
























r 




r 


Stylodictya vaHdiitpina J0RO. n. p 
























8, oculcafa J0RO. n. sp. 






























S. tenuispina J0RO, ri. sp , 






























Sponyodwcus fuvus EHRB 






























lAthelius minor J0RO < 
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Phorticium vulonittm HCK.V OL 













E, Jergensen, 



Year 1899. Month 


March 


Lucftlity 


^ 
^g 

ii! 


te 

* 
S w 


Raftsnnd 


Eisvterflaket 
outride the 
Ogsfjord 


Kanstadfjord 
III, inside 
the ridge 


1-1 

8* 

t* 




- 0gfjord H, 
~ at Haivorse 




i 5 Tranedybet, 
! between 


ii 
if 

H M 


Hennings\ r Kr 
II, 6 raUes 
RtV ff E 


"1 

su 

t>M g 

h j 

> CO 


f 6 ! 

III 

I' o 

8 


Date 


% 


__%_ 

0-140 


J /3 


l % 


"/, 


14 / 3 


JH / 


10/3 


"/a 


"/. 


V. 


"/. 


w /a 


ftcfpth (mters) 


0-200 


0-45 


0-50 


090 


090 


0200 

32.95- 
83.33 





0-50 


300 
200 


600- 
500 


0280 

88.7 
35 oo 


0170 


0100 


0900 


Salinity CVoo) 


34 j! 38 - 64 - 1 
- 34j)7 ;| 84.68 

! 


33.21 
33 6 


33,21 
:i3.8o 


o., J:^.ft4- 

-^33,0, 


33.41 


33.41 

B3.A4 


35.oo 


85.00 


34.10- 
35.oo 


!)5.o 
35.81 


85.00 
35.00 


Temperature (Cels.) 


a. 

(18 


2.i~ ! 2.s 
(i.a ) 8.1 


1.2- 
1.3 


i 
i g i 


2.1- !i 1.3- 
2.1 1.4 


1.4 


1.4 

3.o 


0.5 


" 6.5 


1,7- 

6.66 


3.2- 

6.8 


5.06 

6.i 


5.o 
l.i 


. a. NsiHsellaria. 
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. . 


. . 
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1 ' ' 
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3. Ph&odaria (Tripylea). 




r 






















i 


























F tritlcns (HcK.) Bono 






























('ItGlltfujwoii diodvn HCK. (C hctei'ttcctnthum J0BG.) .... 
























r 

r4- 






(rfizcUclttt pentttiMHum J0tto 














































VII. Tintinnodea. 
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.. 
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r 

+ 
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r+ 
rr 
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Ptychoeylis urnula (CLAP, et LACHM.) BRANDT a niqjor J0BO. 













































r 
c 

+ 

r 

+ 




r 




r 


r 




r 


H- 


c 

+ 

r 










C d v oionntfd (BRANDT) Cr * 


















r 










r 










+c 

-H 


C. rf. v subfdfittatfi J0HG it* vnr 




DictyocyHla tcmplum HCK, v. dittticha .I0BO. 













Protistplankton. 



Yenr 1890. Month 


March 


April 


Locality 
Date 


f\ 


iii iiii 

>, M g c H 

H* ^ H- 

i ... 


O 

H' 


a 

'o 


j Folstad, 
: 08tnesf jord 


\ v & j: * 
**< ai * 


i 

! 
, 


1 U!^! 

1 i; * ^ ' 1 1 


34 /8 


*/ 


*/ 


'* / 
)~100 


400 


300 
200 


V 4 



3 


; 08 
1 33.28 

0.6 

i 

i 

-1-c 


! 

0-3 0-3 
33.U6 | 33.72 

i.i j; 1.1 

' 

i 


! 0~150 
33.7-2-- 

l.i- 

6.5 

r 


i; 


. _ 1U /4 


33.H3 

1.05 

i! IT 

r 

r 

r 

~T 

i " 

: 

cc 
c 

+r 

r 


Depth (meters) 


oiau 


0- -100 0700 


Salinity ( O /OQ) 


34.42- 
34.oo 


33.r8 33.5H 
34.M 35.11 


1.65 
\ 5.75 

! 


35.ii 

1.B6-- 


i 
i 


..=.-= 


' 33.3-j 

7 0.4 

1- 


Temperature (Oels.) 

J. Bacillariales. 

(Diittomacect!), 


4.25 


0.76 
i 5.5 


O.TS 

(i.a 


j 


; 
ii 

I; 
1 


















r 







1 


r 


r r 


r 


rr 

r 
rr 

1 r 
'' 

r 


r 

r 

+c 

r+ 


r 

* 
c 




<"* /JtfllllUt! fPl "i Pf 












i 






r i 

; . . rr 








i 






r 
r 
r 


! 







i " 


r 


r 


C atfanticwt CL . . . . . 







r 


i 


;i 

.. | .. 


r 


r 


: 
j . . 

r 

, 


4- 


C terea CL 


i 

i 


C 1 IctcittWS'US SCHUTT ... ... 


* 





i 














i 


































.. i .. 




r+ 


i 
c 

re 


: 


cc. 


+ ' 


r 

| CO 








!t 


.. .. 














1 .. 


r 










1 






Uitt/Hwn BriqhtweUii (WEST) GRCJN 


r 
r 





. . j, 

r 

ii 
.. | .. 


.. i 




r+ 
fc 


CO 

r 


c 
C 


4- 

C 

r 
c 
r 
r 
r 


c 


r 
r 

r 


c 

r 

c, 

i- 

r 

r 

r 

r 

c 
r 
r 












.. i .. 












.. .. 








c 

r-f 


r 








I 






H- 


























1 


1 


r 






r 


r 

























r 
r 


r 


r 


r 










































c 


r 


+ 





r 





r 








r 
r 

4c 


c 

4-0 


r 
r 

r 






rr 




r 








4-c 

r 


+ 


r 






















































r 


rr 


+c 


ThabtMiothrix Fraucnfeldii OB UN 








r 


.. 


.. 


t 



70 



E. 



Year 1899. Month 


March 


April 


Locality 


tf 3 

r-i f) 

O 


li| 


lit! 


Tysfjord I 


i 

3 


Felstad, 
Ostnesfjord 


HelW 

0stne8fjord 


Brettesnes II 


1 

00 


'*/ 4 ' - ' 


Stene in Bo 
(Vesteraalen) 


Date 


**/ 


*/ 


*/ 


4 


W /3 


*/ 


J /4 


4 /4 


4/ 4 


4 /4 


4 /4 


4 /4 


J /4 


Depth (meters) 


) 130 


0- 1(K>JO->700 


"* " ~ "i 

)- 100 0400 

i 


300 
200 





03 


03 


0-3 


0-3 


0150 


0-3 





Salinity (%) 
Temperature (Cels.) 


34.42- 

31.o 

3.1-- 

I.2B 


33.68133.68- 
34.54 ! 35.11 

0.75 J0.76 

5.6 | B 3 

1 


*53 65 
34. M 

1.66 - 

5.7r 


3.6 
35.li 

1.66 




- 


33.32 

4-0.4 


38.28 
0.6 


33.65 

. 

1.1 1 


33.72 

_ 


33.72 

34.02 
l.i 

<i.6 


33.72 
0.8 

cc 
cc 

r 
r 
r 
r 

r 

r 
r 


33.68 
1.06 


Thalaxxiothru' frttuenfelflii v. nitzHchioldfx (GituN.) J0uc. 








i 






r 
H-c 

C 
CC 


c 
c 
_c 


cc 
c 


cc 
cc 

H- 

r 


cc 
cc 

r 
r 

H- 


c 
c 
r 

+0 

p 

r 
p 


C 

c 

r 
r 


frnffilnrid oceanica CL . ... 


rr 













fi\ ctjlindi us GRUN. . . . ; 


NuviculQ scptcntrionolis OJSSTR 








^ 


.. 1 .. 


A'. V(whofl*"ni (IRAN 










1 
. . i 


r+ 


r 


+ 












I 




N directa W. SM .... 














r4- 


r 


4- 

r 


-t-c 
















Actinoptychufi undulatus (RAIL*) RALFS 






r 




| 






Avliscuv sculptus (W. SM.) RALFS 
















rr 






































r 








r 
















A' MMtatfi W SM . . ... 


















. . II 


JY Clontfrium W SM . . 


















r 


i i 
I 




Gh/phodesmis WiUiamsonii (W. SM.) GRUN 










rr 
































r 








1 " 



rr 

r-f- 
r 
rr 

f 

rr 

r 
















P ftisciola W. SM 












. 














r 


| 
r 




r 

rr 
r 












1 


II. Peridinialcs. 

(Dinoflagdlata). 

Dinophysis acutct KYIRB , J0RQ 


rr 
rr 

r 
rr 


r 
r 

r 


r+ 
c 
r 
cc 

rr 


r 
r 


rr 

c 


H- 


p 
r 


Diplopsalis Icnticuld BEROH 


Pev^diniuni dt'prfsswn BAIL 


P occanicwn VANHOF 


P diver gens EHRD (P Ifnticitlwe (EHRB.) J0R<.) 


/' pallidum OBTKNF. 


P Steinii J0RO 


P ovctiwtt (POUCH.) ScufjTT 






C'cratium tripos (0. P. MULL.) NITZSCH. (a lalticum SCH<)TT) . 
bucephctlnm (OL.) CL 


c 
c 

-H 

C 


c 
r 

-i- 

c 
c 


c 

r+ 
r 
r 
c 

4-c 


r 

r 
c 
r 

4- 


r 

p 
c 
r 
4- 




r 























r 


r 

p 


r 


r , 


IT 


. 


C longipef (BAIL ) CL 


C furca (EHRB.) DUJ . . 


C. futu* (EHEB.) DUJ 



ProtistpJankton. 



Year 1899. Month 


March 


April 


Locality 


o 


i ?,'} 


i fll'-S ; 1 


1 \il 

a zl 

1 i! 

A 


'|t 
' Q> <i> 


Brettesnes II 


>) i 


c 

'-T- ^ 

10 
'4 



33.c;j 
l.or, 

i 

i 

j 

ji 
r 


Date 


24 /a 


i /. /. ; */, 


W /3 ' 29 /3 


V 4 






4 / 4 ;: 4 /4 ' 


'' 4 


Depth (meters) 


(- - 
0-12^:0100 

J 




; 03 

' 33.32 


I. 

j. 03 


03 

I ij 


'i 
i 3 

;i 33.72 


__.... i ._ . .. 
01 50| 03 


Salinity ( /00 ) 


34.42 

34.GO 

4.26 


i J34.54 


83.68 33. 5- i38.o6 
3o.n ; 34.54 | 35.il 

75 l.ftr. 1.65 
H.3 5.7, r . H.3 


I! 


J13.28 
1 0.5 


38.72- 

; 34.02 

i l.i 

i O.f. 


i 33.72 


Temperature (Cels.) 


0.75 

!; 5.6 




; t 


l.i 


III. Ptero&pcrmatacese. 

Pterostpej'ma Mobii (J0K.) OSTKNK 


: 




i 


i: 




r 
r 


t 


r 

r+ 


.... 

jl 
! 

i 

;; 

( 


P Vanhoffeni (J0uo.) OSTKNK 


H- 


r 

l, 
i c 

! 
| 


c 


:j 

ii 

I 

j 




i; 

r 
r 

i 


r 
r 

cc 


i. 


!| 

i . . 

! 
i 


P dicfuon (T0RO.) OSTRNK , , 


IV. Halosphteracefe. 

Ilalospho'ni viridis SCHMTT/ (incl. H. minor OSTENF.) 


V. Flagellata. 




VI. Silicoflagellata. 

DistcpJuiims speculum (KUBB.) Sroim 




i 

i 
i 








1 


r 


' 


i 

r 


i 
r 


r 


rr 

r 
r 

r 

r 
r 

r 
r 


r 


Gi/nmnsfer penfanttwiaB (KiiRB ) SCHUTT 




! 










VII. Radiolaria. 

i. Spumcllariu. 

Hpxttcontiuvn tnthncanthuni J0RO 




! 


H- 

r 

-j j 




r 

r 




//. pachydtnnnm J0ao 






Echitwmnia trinncriuni HCK 






E. leptodermum J0ao 






















Drytnynmntfi rlegci'ns J0RO 






r 
_i_ 

r 

r 
r 




H- 


r 












Chromyotnma bortnlt (CL.) J0RO 


r 





Ithizopkfttna borectlc (Ct,.) J0RG 


Lithflius minor T0RG 






















Phorticium pylotrium Hck. ?, CL 






Swolarcus eircumtextutt J0nu 






















a. Nassellaria. 

Plagiacantha arachnoide.8 CLAP, et LACHM 














! 




r 


Cfirnpylacantiia clctdophora J0BO. n. sp 






r 
r 
r j 
r 
r 














Plfctacantha oikitkoti J0no. n, sp 






Phornwcantha hystrix (J0RG ) J0RG 






















Qonosphttrrfi primordialis J0RQ. n. up 







?eridinm longispinuvn J0RO 




yu9cen'\um rorynephorum J0RO 




< 


r 
r 


















f 3d(k8ccniutn tricolvium (Hex.?) J0RO 


N 



72 



E. Jergemen. 



Year 1899. Month | March 


April 


Locality 





Pi 


litl 

I ^.S H 


M 

1 


"3 
1 


FeJgtad, 
0stnesf jord 


Helle, 
0stnesQord 


a 
1. 
1 


1 
2 
OQ 


J 

II 

W ^ 

-M 

6 


Stene in Bo 
(Vesteraalen) 


Date 


/ 


/ 


*/ |l 3 % 


/ a 


/8 


/4 


4 /4 


4 /4 


4 /4 


4 /4 


4 /4 


4 /4 


J /4 


Depth (me tern) 


0120 


L_....__ ! 

0100 TOOjiO 100 0400 


300 
200 





0-3 


03 


0-3 


08 


0150 


0-3 





Salinity (0/ w ) 


34.4J- 


3tt.BH IW.fiS' - 

34.64 35.il 


i33.6 - 33.05 
| 34.64 ' 35.11 






33.8^ 


33.28 


| 88.66 

i -. 


33.72 


88.72- 
34.92 


33.72 


33.08 


Temperature (Cela.) 


3.1 iiO.75 ! 0.75 

4.26 5.6 6.n 


1.66- 1.66 

! 5. 76 ; 6.3 






-HU 


0.6 


l.i j l.i 


l.i 

6.6 


0.8 


1.05 

"^" -,,r;-.r 








r 




I 

i ' 










* * t 


r 
r 
r 
r 

r 
r 

r 




Litharachnium tcntonum 11 CK 






.. .. 




















Lithomdisna setosa (CL.) J0no 












r 








L. hifstr'uc J0RO 






r 


















rHrh/ocera8 acanthfaum J0fto 












Clathrocyclaft waspedota (J0RO.) J0RO 






r [- 


.. j r 






.. 


1 






AndrocijdciR gttmphonychn. (J0RO ) J0RO 






A. fintblt/fiephdlis (J0RO.) J0RO. . . 










r 

i 














Stichocorys ttcnata (J0RO.) J0RO 






r 




j. Phteodaria (Tripylca), 






Prntocijstia xiphodon (HOK.) BORO 






r 

v 


















P. ffarnftmi (MURRAY) BORO 


r 






Clifillngcro } i diodon HCK. ((\ hetcrncctnthuin J0n<j.) .... 






r 

r 
r 
r 


1 

r 


IT 

' 

r i 

i 




i 
r 






IT 




VIII. Tintinnodea. 

Ptijchocylw urnula (CLAP et LA< I IIM.) BRANDT . 






f'yttarocylis dcnticufofa (EHRB ) For 


.. I .. 




!! 






O d. v. subedentatd J0RO 






Undetta caudata OSTRNF 






r . . rr 







Year 1HU&. Month 


Lraukvi0 IT. 1 


April 


Locality 


1 ; 


C t 

II 

s^ 

IS /4 

)----100t 


1 

s ' 
i 

>-;W 


ill 

I ; f 


JS 'S ^ tif S** ^'Jfti 2 - s 3 '* 
.!*!' * ^ : ^=:r- >^XJKaS 

^*-; 4- ./- * 


l)Rt 


08 | 


W /4 !j 


W /4 


14 /4 
08 


880- 
800 


l!> /4 : 


^4 | a> /4 j: S0 4 i ai ' 4 2l / 4 


Depth (nittteiH) 


!i 


o - a i o o 

i 


0-50;! 

i 


o 'o- 100; o no o 100 -IJJ^ " 


Salinity (%,,) 


34.17 | 

i 

I- 


rf4.i7-i8a.mi; 

HI. HO i :-U. : 


i 

34 .7 t 

4- 


1 


3 35 - 
ft.3 

,.--,,_. 

V i 
IT 

r 


JU.17 


(81.157) 

(4.i) 

4- 



r 

i 


84,, JS4* *-; -'$ ; te ! 3 ^: 


TVmpfratuvp (Ctrl*.) 


""5.2 i! 2.i6 ; 

I 1 ! 


ii 

i! 

i 

r 


1.7 

-f 


0.7ft 

t 

1 r 
i .. 

1 H" ! 

r 


l.o ; 1.4 |.a 2.2 

!j I 

l> i 
: i 

: i 

+ ;'! 
I i 

l~ r ; |,- :| .. . |-,. 

' I' j! .. i r 

r | .. :; r .. 

1 .. ! 4- | .. j r 

: .! !i 


/. Bacillurialcs. 

fiactn'onira frfHjiliit ((IRAN) GRAN 


j 1 
1 
1 

4 .j. 


















i! 

.. ll 


i ' 

r 1 

1 










JiitMitlphift nwitfi (IjYNOHt) ttRfin 


r 


-I- l .. i 


r i 




r 










C drniw* (CL) Oii 




i 










(*. cnntv)lntwt (\\STR 


H- 


}- j r r 

!; I 





4- 

r 

r 


IT 


H 

t 






r 


-1 ; ; .. r 





{' <ftv CL 






! 

V 


r+ 
.. 










f* Binnlitf CL 


r 




1- 


r 






1 


11 

:: :: ; i - ; 


f* Inrinioitux SCHVTT 


f7 WtZfrt GRAN . ... 






i 










f '. dwdcnin (KHRH.) GRAN 




r 

CO 


cc 


r 

<< 
U 


!r 

n: ; 

r 

i 


r 
v 


"I" 
C 


" ! V ' ! 
.. l| .'. 

i 


. .. .. i :: ; 

.. .. j .. | .. , 


f '. deJrilis CL 




f socirtlia TJAPD 


or 


T*. fw'celldtus BAH 


: i" 

r ' 


- i ' 

1 ! 

I , 


r - ! 4 ! - +. 

1 

ll r 1 -4- 


mtylium BrightwrlUi (WEST) GRIJN 


tfrclt'toMPttKi rnnt-tttunt (GRRY ) CL 


cr 

-1. 

c 


CC! 




. . . 


ThaldHffiofiira Km dmn1(jiilflii ( 'L 


-I. 


1 

C 

1 

oc 
r 
. r 

r 

4- 


' 

c 

i '' 




fi 

4- 


' 

C 

t: 

c 


1 
: 4 
c. 


. . II i || . . -f 
.. j .. r ! 4 -In 

1- .. ; t- 

. . 1 -H' . . ! 4- 




T. hiialwtt (GHUN ) GRAN . . 


T. (ffl^nfinonn HKNB. . . . .... 


CoAtftTMWtfvf polychordn (GRAN) GRAN 


r 


i 


4,- 

cc 


i 
j 


+ 

C 

4- 


|+ 

(t* 


cc 
r 

r 
r 

H 


o 

4- 

i 1 


i 

I- .. He J c ! c 

' jt 
1 ' ' 

1 \ 

:: + . ; j " I " 

r .. 4- j - ! c 
i 




AcHnocuclwt Khwnbfryii HALFB . . 






r 

r-f 


. . 


C. OWWttuluX GiU'N. 


r 


C. rwliatus KHRQ . 










+ 


r 

rf 






O. biftcutatus GRKN 














c 


C 

r+ 


c 


c 

r 


f 


4- 


+ 




JV. Imwimmft (BRftB.) RALFS 





10 



K. Jergensen. 



Year 1899. Month 


April 




4^ ' 

Gaukvaro tt. 
^ Vesteraalen 

*" i 


1 c 
fc& c a 


1 1 


1 


Kvseiiaii^Fen I, j 
tvetween Spil- 
dem and Kvaen-i 
aniretinderne * 




ll| 


fl q-o 

M 


Dttte 






i 14 /4 


U /4 


l % 


r~a>/ 4 


W /4 


a % 


2l /4 


3l /4 


Depth (nU>r) 

V 

Salinity (/ (K) ) 


0-3 
34.17 


i 
25( 


||0 100 0-380 0-3 ; 0-80 

! '' 


|o-3 


380 
300 


060 


I f\ 


0-100 


090 


O^IOC 

34.86 
1 34.86 


k 200 
300 

34.00 

34.49 


34.17 
1 34.8< 


34.36 34.7 ji 


'34.tio- 
; 3497 


1 34.17 




34.ai 


! 34 21 


34.21 
34.29 


34.86 


Temperature (CeK) 


! 

k J.H6 5 _ 2 


t.o- 

2.16 


4.1 ;! 


J 3.85 -- 
5.3 


1.7 


(4.1) 


0.76 


j 

J .0 

J . - 


0.80 j 1.06 


1.96 
SJ.2 


Thahwfiiotliria.' Frmicnfeldli GRUN 


+ 


cc 

-4- 


-}- 


_i 
c 


+ U 


.+ 


c 


r 


r 




r 
cc 

r 


cc 


r 

CO 

r 

H- 

r 

r 
r 

r 
r 

r 


71 F. v. ititzschwidffi ((IRITN.) J0RQ. /; curvata (CASTR.) J0R<i 
Frayilaria ocean ica CL 


fo, 


! CC 

; C 

r 

; +c 


C 

r 
r 


c 


c 
r 


c 
r 


c 


F. cylintlrw GBITN 


. 


Achnanthett ttvniafa GHUN 


AYiricu/a t<rj>tentt'i< alis (ORSTB.) CL 


,'; 


+c 
r 
r 


+ 


r 


H- 


A'. Vanhoffcni GRAN 


JV. pdaf/ica CL 


r 


r 

r-f 
r 












JV. kariana ORUN 




H- 





r 


r 


r 


r 




r 




JV. dirrcta W. HM 




Actinoph/chiis undidatus (BAH..?) RALFB 








Nitzschia (''loftier iwn W. SM 






r 


r 


r 






Gramnwtoptiora oceanwa KII&B 






i 






r 
rr 




r 
r 

r 


r 





Jihdltdonenut arcuatum (LfN(JB.) KUTX. 


r 






Pteurosit/mft fasciola W. HM 


//. Peridiniales. 

(Dinoflagdlata). 

jyinophyis amta .KmtB., J0RO 












r 

V 






Gonyaulax spinifera (CLAP, et LACHM.) DIES 












Peridinium depresvum BAH 


f 










P. diverqem KURD. ^P. leniieulare (KHBB.) J0BG.) 








































P. qlobulus STEIN 




r 












r 

H- 

r 

r+ 


r 

r 
r 

r 


r 


P. omtum (PoircM.) HCIIUTT 




P. S/emii J0BO 












r 
r 
r 
r 

4- 

r 





Ceratntm /ry>o ((). F. MOu,.) NITZSCH. (a balficum SCHUTT) . 
C. bucephalum (CL.) CL . ... 


" 


r 











C. macroceros EHBD. (CL.) 












C. tom/ipes (BAIL.) CL 












C\ fuica (KHBB.) J)PJ. 




r 
r 









(\ fiisus (EBKB.) DUJ 




/XT. Pterospermataceee. 

Pterospermn Mobii (J0RG.) OSTKNF 


















r 
r 
r 


r 

r 


r 





P. Vanhtiffrni TJ0Ra.) OTENF 




r 
















P. dictyon (J0B.) OSTKNF , 














r 


4- 


JV. Halosphseracese. 

Halo&vhctra viridis SCHMITZ (incl. H. minor OSTINF.) 










r 







PrntiHtplimktoii. 



Year 1899. Month 


April 


Locality 


S : Jj" 


JE ^ 

c 


1 

I 


:? 
I I 

80 


} 


l|ll 

IfcC^^fe rt 
1 4 i 


* 


"? j 

^ i 

Jo 


*w j ^ 

.-... 

90 


- - -"ii *** ^ >S 

>* i> .** ^ <*? 


Dat 


l1 /, '/ 4 


l3 /4 


ij 


U /4 


ii , 

4 


- /4 -- 

i 


^" 


Depth (meters) 


0-3 

34.17 


2WI 


0100JO 380 





~ 8Q j " 




Salinity (%,>) 


JJ4.17- 
M4HU 


i 
BH 6 :3tt.(*t> 

* w ' 




34. o -! 84r 


(34. 7)!': 34.ui 


34.29 


H4.40 


TemperaturH (Gels.) 


5.2 

: 


i. 
cc 


1.6 




: 1 


(!.>) 


0.75 


o. w ;-T' ""- 

I .0 ; 1 .* 


I.Ofi - I.W5 
J.2 L>.2 


V. Flagcllata. 

Pfueocyrtis Pnucheti (HAK.) LAOKRH 


cc 

f 

rr 


r 


,..(.. 


"I" 
r 


! 

rr 


I' 

r 
r 


t 


r 


r 


1 

i 


| 
i 

i V 


+ 

r 


VL SUicofiagellata. 

Distephanus speculum (EHHB.) STJJHR 


Dich/ocha fibula KURD 


VII. Radiolaria. 

L Spumcllaria. 

Echinonimn leptodennum J0RO 


2. Naasellaria. 

(kiinpyfaccinthQi cfadophotQ J0RO. n. p 
















PkorMctcctntha hyfitrix (J0RO.) J0RO 








r 








Peridium lonyisjrinum J0KO 








lAthomelissa netosa (CL.) J0uo 








VIII. Tiatiaaodea. 

Tintinnwt acitminatus CLAP. t LACIIM 












rr 




Tintinnopsis nitida BRANDT 












Cyttarocyli* denticulate (EHRB.) Foi*. v. mtlmdwttita J0no n. var. 




r 








r 


. . 


r 







JB. 



Year 1899. Month 


April 


' "i7 " 


Locality 


7 | g ; Hammerfest 
3C *^ 1 harbour 

9 j g j Troldfjord, 
05 i *" j at- Rolf se 




, 

84 /4 

0-^100 


S '; "g 
?, i 't ' 

3 ;: M i 


1 

ec c 



w ** 


i-d 

1* 


c 

CQ 


a 

il 

fc, 

o 


-- i 
"I 1 

bfitiH <5 
C5 - l 

^'" W j 
. , I 


Lyngen III, 
bet ween Gam- 
vik and Ule 


I! 

CO 


Da! c 
Depth (met (> rn) 


37 /4 


97 /4 


V 5 


3 / 6 


"*'. ^: 
. ... <ft .-.L . 5 .-. 


8 / 


""" ; |r """ 

0-300 08 j]0 10 


075 


200 
100 


-21XJ 


0-100 


1 

0- 250i 


0-300 


0150 


Salinity ( ;oo ) 


' 34.HG- 


JH.fle- 


34.54 

i 


34.iio i 84.48 
34.07 34.60 


34.72- 
iU.86 


34.17 

34.so 


34.17 - 

34.47 

! 


34.17- 

34.84 j 
1.36- 

! 

+ i 

i 
I 

C 
IT 

r 
rr 

r|- 
+ 

c 

c 
cc 

r 

cc 
c 

r 
r 
c 


33.73 
6.16 

r 

H- 

! 

r 

r 

r 


Ti'iuporatun? (Col*.) 

/. Bacillariales. 

(JJicttowactw). 


- ---- 


o 


r+ 


r 
r 


* 

1.7 

1 
C 


rf 


1.05 
1.0 

i 

r 
r 


0.20 
0.05 

r 
r 


r 

r+ 

r 

i 
"r" 


1.7 

r 
cc 


l.i 
ec 






' ii 






r 
r 


r I 

| 


r 
" 




r ' r 






; 


! 




i : .. i .. 






i 


r 
r 
r 


! 
" 


" 
r 


r 


r 
r 

r 

H- 

e 
c 

c 
c 
cc 

+0 


r+ 
r 

r 

c 

c 
c 

c 
cc 
c 
ce 
c 
c 

-i- 


_|_ 
l-c. 

-h 

cc 
cc 

r 
r 
cc 
-fc 
r 
c 
cc 


r 
r 

e 
c 
c 

r 

cc 

cc 








r 
r 






r 




r 




i 
r 


+c 


r 

i^ 

r 



rr 

re 
c 
rr 
+c 
cc 
c 
c 

c 
r 

V 


r 

l< 

-1 o 

C 

-I- 
cec 
cc 

-i- 

c 
c 
c 

c 
e 


r 

+ 
i 

+c 
cc 
c 

-j-c 

c 

c 
r 
c 


r+ 

H- 

r 
c 
c 
c 

c 
c 
o 
cc 

+= 








r 
e 


_I_ 

i ' 


r 

i 

1 T" 






C ftebilin CL 


r 


+ 
c 


+ 




C fut'cellatutt BAII 


cc 


+c 


e 


Diti/liwn Drif/httcellii (WEST.) GRFN 




c 
c 
c 

r 

4- 

C 


+c 
ce 
c 
c 

c 


+c 
c 
c 
c 

+c 






T. hi/alina (Gmm.) GRAN 


T gclatinosci HKNS 


(. 'owinottira polt/chordct (GRAN) GRAN , 




Actinoci/clitu Ehrcnberqii HALPS 










C. cfntralift Kvutn. 
















r 

-i- 

c 

r 
r 
c 
cc 


r 
c 

c 
r 


r 
c 

c 

r 


c 
r 
c 

V 






r 


r 


r 


r 
c 
r 


+c 


fc 

r 
r 

c 
r 


r 

r 

c 
r 








+ 


+c 


c 


c 


JV. dtlicatissinta GL . 














r 





- 


rr 

+c 
c 










CC 

r 


cc 
r 


CO 


_L 
CC 

c 


cc 
c 


Fragiloritt occanicn GL ........... 


F. culindrus GRUN 



ProtJHtplAiiktori. 



Year 189U, Month 


IS 

2 

S u 

5 5 

!C *^ 

3n 
"-.'4 

OH 


f J 

*V4 
<> 




A pri 1 

s : -o 

$ ; 

: * 

S . t 

5 : ffi 

- a)/< - --:,;-- 

'':t5.24 ; ! iU ' M 

i| 

H- i 


i i 33 i' ' *7 

:<)io o 7r> ***~ 

84.07 84.(i. 




May 




Locality 


u ' *'' ~L i/ *^ %r ' ? n """ " ** 

{^ t-L "3 k.| * <1) " O ^ 

K ; r* i ifc; -" i> *' ' ** ." 
i' ' a n- :> :/ 

/'* ji ft A . -*i /.N 

a(K) :'0-- 1 < M ) 250 '<) 800 1) - 1 50 

84.72 ; 84. 17 84.17 84.17 88.7.? 
U-l.wft / 84. HO 84,47 : 84.K4 34.84 


Date 


Ut-pth (nietHrs) 


-"- 


Salinity (/ llo ) 


i 


Temperature (Gel*.) 


r 
r 


;: 


3.2 
8.8 

i 
r 


i. 

r 
i, r 
r 


; l.nii-- j O.au--- 
l.o i O.wsv 


2.0- 1.7- 1.1 
2.25 ; ii.Jl li..sfi 


l.sri SJ.or*- 

'i i 
! r ; 

;i 


AchnantlicB icrniatn ORUK 




i 


r 


r ! r 

. . j r 

i, 




Pleur<>iri(/ma fanerwn JR. n. np 


Navicula hrptentritmnlin OKHTR 


N. Vanliiifftni GIIAN 


JV pelagifft CL 










r i 

j- : ; -r 

r i r 
rr 


H- 

r 


i 


l' 

r i- .. ; : .. ; -f ' 

i. - ! ii 

' ! ^ 

r ; ! ., j. 




r 


i 

i 
i 

| \ 


r 
r 


r 


Actiwytti/tJtus unduldhtN (BAIL. y) KALI'S 


Plmrosifjma faacutlfi W. KM. (im-1. P. ttmuirotttrifi (IRON.) 


r 


JS/wtfvwif/wirt (trcticwn CL 


//. Peridinialcs. 

(D-iuoflagellati.i). 

Dinophyuis acuta rJmiB., J0no 


" 


D. norm/ica CLAP, ot LACHM,, .10 KO 








D. rotimdata CLAP. <4 LACHM 










ii 




. . /. : - ! 


Peridimum depresawu BAIL 








r 






. . ji 


r 


P. diverge.nn KIIRB. (P. Imtwulare (KHRD.) J0iui.) 










i 






P. pttlliduni OHTBM-' 




\ 

r 




rr 

r 1 


. 

" 


I .. 

! 
j 
1 
i " 




r 


r 
r 
rr 




! r 


r 

rr 

i -1- 


P. ovatum (1'oucii.) HCJIUTT 




P. titeinii J0no 






CepQtiwn bucvphaluni (OL.) CL 




! 






C. f/'ipofi (0. F. MULL.) Nmsce. (a- balticwn HCHUTT.) 






r 


r 










C. wacroceroH (KitRH.) f/i* 






C. longipcs (BAIL.) (*L 




i 




i 












C. /wrai (EHKB.) Duj 
























r-h 


C. /u^w (EHRB.) DUJ 


rr 
















rr 


IT 




r 

r 

1 

! 

| 

i 


III. Pterospermatacea*. 

PUrosperma Vonhoffeni (J0RO ) OSTENF 






rr 










P. dictjJOfl (J0RO ) OSTRNP. . . 








IV. Halosphseracesc. 

SdlospJicei'd viridis SCHMITZ (incl H, minor OBTENF.) 


















- 


V. Flagellata. 

Phaocwti* Foucheti (His.) LAORRH. 


r 




c 


c 


o 


ecc ' 


c 
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E. Jergentcn. 



Year 1899. Month 


April 


May 


Locality 


1 Hammerfest 
j harbour 


! Troldfjord, 
i at Rolfso 




A 

\ 


1 


i Bepvaag 
i harbour 


ll 

& 




Iri 


1 Lyngen I, 

I off Skibotten 

j 


Jjj 


Lyngen nt, 
between Gam- 
vik and TTln 





Date 














075 




l /5 










Depth (meters) 


08 


06 


0100 


0800 


0-3 


010 


200- 
100 


0200 


0100 


0-260 


0800 


0150 


Salinity (%) 






34.86 

85.18 


84.86- 
3524 


34.64 




34,80- 


34.48 

34.ao 


34.72- 


34.17- 
34.ao 


34.17 

34.47 


34 17- 

34.84 


88.78 
34.84 


Temperature (Cel.) 






8.2 
3.8 


8.2 
3.46 


1.7 




1.06 
1.0 


0.20 
0.96 


2.0 

2.26 


1.7- 


l.i- 

2.86 


1.86 
8.fl 


2.66- 
6.16 


VI. Silicoffagellata. 

Dititcphnyins ftpeculutn (EHBB.) 8T0im . 



















- 


r 







r 

r 
r 

r 


jD. j. v. octonnria J0iw ; 












r 




VII. Tintinnodea. 

Ptychocyliv nrnula (CLAP, et LACHM.) BRANDT v. minor J0RG, 












P. u. i). digitalis AURIV 


























T'mtinmif^is nit'ula BRANDT 




r 

















r 










Cyttaroct/litt norveqica (DAU.) J0KO. 




C. dentindata (KHKB.) Fol 



























Proti8tplarikton. 



Yenr 1900. Month 


March 


April 


Locality 


/I 

! 


% 
g~ce 
73 
! t v 

-1 

OS c 


"1 

E,| 

11 


1 


i 1 
i 


Tranodybet 


: 1 s i l| . 

!?: ; t2; 

i g 6 ,; . 

i 5 *- ij A a i 

, .^ cc ; -~- _ i 


1 i 1 

5 tf 

h*^ 


Vest fjord 


is 

CT 

.^1 

S w 


Date 


_v. 

0-SO 

34.oa 
34.14 

a.86 

y.)5 


/ /. /. 


/. 


/. 3) /3 


2 '/a : V 


! s/ t Jti/ i ! ini _ 


w / 


:H V;, 


f /4 


Depth (meters) 


14(|0-50 ( .|00;|ll-300 

!l i !i 


50 |0--2U();jO 110 0- GOO 


25 1 30 - 1 30 0- 1501! 025 

'1 : ' 


0- 180 


Salinity (0/ w ) 
Temperature (Cels.) 


34.02 

34.<i5 

a.HB 

5.4 


*,.- 

-5)4 21 


~ ,r " 

84.14-' 84.14 
35.15 ; 34.i 


M.ii 184.1 1 

IU.21 i 35.18 


84. oy 3 l.o --: ; 33.2 ,33. 112 
, 84.21 .'io.io 33.r, ! j ? 

'2.06 2.7 :! 2.1 ;2.35 
4.2 ti.3 :! 2.3ft ;! 4.4 


34. o--- 

31.6-2 

2.w- - 
4 


:u.i- 

'' 34.88 

'J.fift 
; .a 

'j 


1 
I 

! r 

IT 

I 

f c 

! 

r 


33.7.1 
38.w 

2.B 
3.36 

r 

r-H 
r 

+ 

c 

00 

+ 
+ 

-h 

r 


2.76 

2.*& 


2.7fi 
6.36 

' 


2.H6" 

<>.tt 


8,06 - 3.06 

2. .e 


/. Bacillariales. 

(Jliatomacece). 

Uacternidra frciqilix (GRAN) (THAN 












|l 
i 

j| 


i 


1 

i 

j 




Corethron hyatrix HKNS 


rr 






r 












r ! 






i ! 






R. Shrubsolii CL 












r 


r 




i 




r j- 




Bidtlulphia ciurita (LYNGB.) Bnfiii 


r 

r-J- 


r 
r 








Chwtocero* borcaUx HAIL 




.. 


i ' 


r+ 


r 









r 

: 
C 

r 
c 
r 


: 

|-- 


: 

C 

1-j- 

! -fc 


C. densus CL 


C. densus \. ntdis CL 


r 
r 

+ 

r 

+c 
r 

IT 


+ 

H- 

j~ 


+ 

r 

H- 


-l-c 
r 
c. 


+ 
r 

4- 


C 

r-H 
-t- 


+<- 

r-f- 
-fc 


i ( ' 
rf 
-I i- 


; r 

c 


+ 


C. daninw CL 




C, atlanticuH CL 


C. deci.pit'nd CL 


C. contorluB SCUIJTT 






C. simdis CL 




















C. lacwwaus SciiCrr 


0. TVtJ/ei GBAN 




r 

-f 
















+ 

rr 
c, 

c 

c 
cc 
r 
c 

r 
r 


H 


r+ 
r 

+ 
r+ 

r 


r ! 
+ 

H- 

r 

+ 

..,. 


r 

cc 
c 

f 

ccc 
c 
cc 
c 

c 


C*. diadetna (EHRB.) On AN 


r 


0. cuwi0u0 CL 








r 


i 




. . 


cc 

4- 

c 

H- 

C 

cc 
r 
r 

r 

r 
r 

+ 

+0 


6. debilift CL 








r 




6\ #o<fttf2i# LAUD 


+ 
r 


+ 

H- 





0. furceHatus BAIL 


Ditylium Briqhtwellii (WKST) GIUJN 








rr 


rr 


i* 




Sctlctonwna costatum (GRRV.) CL 


r 


r 








Thafassifjsira Sordfnslyoldii CL 
















T. gravida CL 


rr 


r+ 




.. 




























T. qelatinosa HENS 




















Coscinosira polychorda (GRAN) GRAN 




















Parotira glaciali* (( JRUN.) : 


+ 

r 


C 

r 





r 


r+ 

+ 
r 

+ 


+ 

r 
+0 

r-f 


+ 
+ 

H- 

r 


+ 

+ 

H- 


H- 
+ 

r 

H- 


' Actinncyclus Khrenbergi HALFB 




C. ftkllaris Rop , 




IT 

r+ 


r 


r 


C, radiatus EBRD . . . . 


+ 




0. ccntrali* EURB 


r 


r 





r 




C. bioculatus GBUN 




















Ihiodia gibba BAIL 




r 






r 




r 





r 


c 


Hyaloditctu yttUiger BAIL. 


















N. deUcatiuima CL. 




r 
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E. 



Year 1900. Month 


March 


April 


Locality 


jjB 
fll 

X 


W 

g8 

JJJ 

Is 

f^ 


Henningsvser, 
S 8 ^ miles off 


i 
*4 

. 1 

& 


t> 

^e 


Tranedvbet 


Ostneafjord I, 
at the head 


0s tnes fjord 
IIL off Helle 


! 



c 
5 

PS 


Vectfjord 


is 

'll 
3T* 


Date 


/. 


/. 


/. /. 


"/ 


ai /3 


3l /a 


3l / 
0110 


/8 


! *Va 


i M /8 


w /a 


/ 


1 /. 


8 /4 


Depth (metern) 


50 


0--140 


0-50 


0400 


JO 200 


050 


0-20C 


0--HOO 


0-25 


0- 130 


0130 


0150 


() 25 


0-180 

j^J.Ts 

33.00 


Salinity (%) 


JJ4.02 - 34.02 
34.14 34.s 


34.14 

H4.21 


184.14 

a">.i6 


34.14 
i 34.91 


34.il - 

34.31 


4.n 
35.18 


B4.0H- 
34.21 


34.09- 
35.io 


33 92 - 

H3.06 


i33.w 

? 


34,00 i84.i 
34 ft) ,! 34,83 

I! 




Temperature (Gel.) 


ii.HS 2.H5 

2.06 1 5.4 


2.75 j 2.76 - 
2.86 1 tf.M 


2.86 

H.ti 


3.06- 

2.0 


3.06 

(i. 


2.0S 

4.3 


2.7 
6.3 


2.1- 

! 2.35 


i 2.36 
4.4 


2.8 

4 


12.55 
; . 




26- 

3.35 






















r+ 








r 
p 

r+ 

;o 
c 

+ 

r 
r 

<v 
r 

r 

" 


c 
c 
c 

p 

r 

PP 

r 

r 
r 

+ 
r 
















































































+c 
r-|- 
r+ 


c 

+ 





r 
i* 




r 


r 


r 


r 


c 
cc 

CCS 


CO 

oc 
or. 
rf 

C 


+c 
+ 


c 
r 


Fi'cKtildi'ict occfiviicfi d 


J^ (*tjTi'ndtUfi OBITN 


















r 
r 


















r 




r+ 




r 




I- 


r 




P fdsciola W 8M (iricl P, tenuiroutrifi OBUM.) 




r 




















r -1 - 






V directa W ftM . 












i 

.. 1 .. 




-<-.,- 

+c 
r 

i 


r 
r 
r 

f 

! 


1 



i 

! 




rr 




r 










1 








1 


.. i .. : .. 








Actinoptiichwt wnduldhui (BAIL*) RVLFS 




rr 
rr 
rr 
r 


1 


r 

r 
r 


r 


,. | 




r-|- 


yfu/iwt* HrulptuR (W. SM.) RALPH 












Surirrtlci littn W SM 




Glypfiodettmifi Williamsoni (W. I^M.) GBUN 




















r 




i 


r 

r 




i 
i 






















i 
i 


'" 








//. Peridiniales. 

(Dinoflngellata). 


r+ 






1 
1 




i 
j 






r 


+ 
+c 


i 

r 

+ 


r 
r 

" ! 

i 
i 

f, 

+ 
















D rohwdntfi CLAP et LACHM. 










i 

rr 


4 


i 




r 
rr 

+ 
+ 


PodohimpaH palwipeH STEIN 










Protoccrntium reJicKlatutn (CLAP. *t LACHM.) BUTSCHTJ. 














i 


Gtoni/G'tilfKF RpiniferG (CLAP, et LACHM.) DIBS. 


r-f 
r 

H- 

r 
r 


r 
+c 

rf 

r 


r 

r+ 
r 


c 
r+ 
r 


i 

c 
r 


r 
r 

+ 

r 

i-f 


r 
-he 
c 
P 

+ 


fo 

+ 


Diplfwsalis Icntirultt BKBOH , 




P divergens KHUB. (P. lenticular e (HRB.) J0ao.) 




7^ n/7//i/Zi*M OHTWNV 


-1- 

pp 
r 



c 

i-4- 


r+ 
V 

r 

+ 

r 


r 


r 

+C 


r 

*+ 
c 
c 
i* 


+ 

+0 

c 

JL. 


rr 

PP 














JP OVCttUW (PoUCHi) SCHt'TT . . . 


+ 

r 

r+ 

r 


r4- 

+. 
r 


rf 

+c 

+ 

r 


+ 
+ 
+ 


+ 

c 
c 


r+ 



c 

4- 


H- 

O 


4- 


Ceratium trijtos (O. P. MULL.)NITXSCH. (a toiWteuro Sautter) 
C bucephfitum (CL ) CL 


C. fr. v. hctrrocanwta J0BO 



ProtiMtplankton. 
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Year 1000. Month 


March 


c ' 
1 

/ "l| 


I 


April 


Locality 


& 


|l 


tTB : i 

l! "3 i 1 

S g i * ^ 

8-* 

*v ! ! 


J? Tranedybet 


0tnesfjord I. 
at the )iead 


g 0stnesfjord 
^ ; III, off Helle \ 


r 


in 
|1 

/4 


Date 


*/ 


*Va 


VI /8 


*v 


~- ~i. 


3l /3 \ a '/ 8 


-/, 


'*/ 


Depth (metera) 


0-50 
34.H 


0140 


0--50 


0400 

84:,,-: 

35.16 


0200 


050 


020O JO-IK) 


ii l! : 'i 

tf00j 025 IjO 130;io- 1 .'M> JO 150 


025 


) 1 HO 


Salinity (%o) 


34.02- 
34.06 


34.14 
34.21 


34.14 
34.91 


34.li- 
Jii.ai 


34.11- 
35.1 R 

j 


34 on 
34.21 


34. ou 
35.io 


33.92 

33.06 


33.02 JJ34.0H 

? 34.62 


34.10 

3i.8,H 
2.66 

' 

c 
c 




: "v 


Temperature (Coin.) 


2.85 
2.96 


2.86-- 
5.4 


276 2.76 || 2.86 L 1 3.06 
2.B6 6.S6 |l H. , 2.9 


($0 


2.96 
4.2 j 


2.7 i 

(i.3 


; 
2.1 (2.861 
2.36 ; 4.4 i 


2.8 ! 
4 , 




2.6 
3.3R 


Ccwttiuttt wncrocffos (KHRB.) CL 


r 
c 


r 
c 


C 

r 
c 
r 


c 
r 
c 


c i 

cc 

_l 


c 
r 
c 


c 

-I- 


r 

fc 


! 
r 

CO 

r 


rr 

j 


r 

c 
r 


1 

c 

r 

f, 


rr 
rr 


r 
r 

r 

r 
r 

r 
r 
r 


C\ ifit&rmedium (J0RG.) 


6*. longipes (BAIL.) CL ... 


C. fwrca (EHRB.) DUJ 


0. lineatum (EHRH.) CL 


C fusus (EHRB.) DUJ 


1 c 

r 
r 


r 
r 

4- 


c 

r 
c 


+c 
r 

H- 


r 
r 

! 


o 
c 


c 

r 
o 

+ 

! 
i 


c 

1-1- 

f 


c 

r 
r 

i 
r 



' ' ! 


r 

1 


c 

j 
r 

+0 

v+ 
-|-e 


. 

c 
r 


///. Pterospermatacete. 

Ptcroapettna Mobii (J0RO.) OBTENF 


P. Vanhoffeni (J0aa.) OBTKNV 


P dictyon (J0RG.) OHTENF, ........ 


IV. Halosph&racese. 

Halosphosra viridis SCHMTTZ (incl. H. minor OSTENF.). . 

V. Flagellata. 

Phosocystis Poucheti (HAR.) LAOKUH 


VI. Silicofiagellata. 

Distcph&nus sjwculutn (EHRB ) 8T0HR . . . . 


r 
r 


r 
r 
















r 


+ : 


r 




rr 


Dictyocha fibula EHRB ; 




i 

r 


.. 




r 


r 


r 


r 

r 
r 


VII. Radiolaria. 
i. Spumellaria. 


H, pnchyderwftwn J0RO 




r 





r 












Echinowma leptodcrmwn J0ao 




Chromyomma boreale (CL.) J0RO 








r 
r 


r 









r 








Khizoplcontd borcolc {CL ) <J0R0 




r 


rr 












r 






























a. Acantharia. 

Rodiosvhttra anacanthica JARO. n. an 














r 




i 













11 
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E. Jergensen. 



Year 1900. Month 


March 


April 


Locality 


1 


'I 

! 

to 

20; 


00 

E - 

a ^ 


Henningsvser, 
2 3 / 4 miles off 


Balstad I 


9) 


Trauodybet 


0stnesf jofd I, 
at the head 



0stnefjord 
III, off Helle 


I 


3 
1 


Veutfjord 


Skjerstad- 
fjord 


Date 


/. 


I-/. 


^a 


*/ 


Sl /a 


21 /3 


\ * 


3 % 


*/ 


*/ 


*/ 


*/ 


"/ 


8 /4 


Depth (meters) 


050 


0-140 


0-50 


0-400 


0-200 

34.14- 
1 34.91 


50 

84.li 
34.21 


0-200 


0-110 


0600 


025 

33.92- 
33.96 


0-130 


0-130 


0-150 


0-25 


0180 


Salinity ( Q /Q^ 


I 
34.02 34.02- |34.i4- 84.14 
34.14 34.06 ! 34.21 35.10 


84.il 184.00 
35.18 34.21 


34,09- 
35.io 


33.92- 

y 


34.62 


34.16 

34.83 




83.73 
33.99 


Temperature (Gel*.) 


2.86 2.86 
2.96 5.4 


2.76" 2.75 
2.86 f).36 


! r~ ~ 

2.86- 3.06 

fi.e 2.9 


3.06 
6.0 


1 """' 
1 2.6 

4.2 


2.7.^ 

6.8 


2.36 


2.36 
4.4 


2.8 

4 


266- 




2.5- 
3.86 

r 
r 

r 

r 
r 

r 


3, NasselJaria, 

PlcKtuicfi^thn cirnchnoidfs CLAP, ct LACHM 


r 


r 

r 
r 
r 
r 





r 

r 
r 
r 
r 


'I 

" 
'.'. 

\ 


;; 

' 

r 


r 

r 
r 
r 
r 
r 
r 




r 














J^lfctcn'CttitJid oiffisfco't J0Rd n HP 


r 






r 
















r 


r 








r 




Peridium longispinum J0RO. ........................ 


r 


CH&dosctyiiunt tricolfriuw (HcK *) J0RO 


TjithOMfl'iSRQ 8ttO#(l (C'L ) J0RO . . . 


r 


r 










r 
r 

i r 


. . 
P 


r 
r 
r 
r 

-h 

: 
r 

r 


r 
r 


r+ 
r 






r 


r-|- 

r 
r 

r 
r 

r 


rr 


Cfathrocyclfis crnNpedoto, (J0RO.) J0RO 




r 




r 

-i- 

r 

r 
r 
r 
r 


Awdrocycfaft gumphowychci (J0RO.) J0RG, 




A (inibli/cephcilis (J0RO.) J0RO 




rr 
r 








4. Phwodarla (Tripylea). 

C(inno8ph(tTQ. Icptci J0RO 












r 


i 
I 


jP tridrns (HcK ) HOHO 


r 


Chdttcnoct'on dindon HCK. (C- hcterctccwthwin J0R(.). . . . 
















VIII. Tintinnodea. 

TifitiwHitB flfcwwi'iwrt/Mjj CLAP t?t LACHM . . . 






i 

r 


















r 


Ptychocylis urnula (CLAP, et LACHM.) BRANDT v. minor 




r 
v 





r 
r 


r 
r 


r 


r 
r 








Tintinnoptiis nitidct BRANDT 


H- 
















rr 
rr 
rr 




+c 


r 


Codondla lagenula (CLAP, et LACHM.) ENTZ. v. ovata.ltiRO. 
C vvntricosct (CLAP et LACHM.) FOL. , 




































r+ 


c 
r 
r 


+c 


c 


c 


+c 


c 







C d v donodtn J0BO. 











r 


rr 










C swain (MfiB ) BRANDT ... ...... ......... 






















Undella caudata (OBTBNF.) CL 














r 


rr 


rr 






r 



Protist plankton. 



Year 1000. Month 


April 


Locality 


it 

ii 


|| I 


OOiP 


i 

Ii 

^ 


I 

1 



j Seivaagen, 
Saltenfjord 


xj 
f 


1 
j Foldenfjord 


"C? ; 

c i 

4> 

1 i 


Hi! 


Date 


a /4 


3 /4 


8 /4 












0380 

34.li 
85.18 ' 






6 40<H 


7 /4 


7/ 4 


Depth (meters) 


0330 


0-420 


0-480 


050 


500J 0-25 

i 


020 


050 
B4.ii 


0680 




*->> ^ 


050 < 


D 315 


Balinity (%<,) 


34.04 

3.2 
3.16 


88.861 

3404 

"| 

i 


33.99 

..... .j 

... ! 


33.73- 

33.HB 


88.73 I 

84.00 




54.11 !lU.4 .%.oo 34.07 SM.o? 
34. 39 34. 8 j 35.12 ;| 34.19 , 35. 1*2 


Temperature (CeK) 


2.8 
3.46 


2.8- : 
3.06 ( 




3.2 

a, 


8.2 | 


3.2- 
4.16 


fi.6 ; <i.66 


2.HG 

r 

r 
r 

c 



r 

r 
c 

4-c 

f 

C 

4-c 

r 
r 
r 

r 

4- 

r 


2.86 


J. Bacillariales. 

(Dicttomacem). 

jRactfi'OsirQ frftfjilw (GRAN) GRAN 








r 


r 




r 


r 
r 




r 


r 




r 
r 


r 

c 

c 
r 

4-0 
4- 

r 

r 

r 


Khizo8olenio< (ilotd BRIGHTW 








Riddulphiti aurita (LYNGB.) BR&B 


r 


*+ 





+ 


-h 


..!.. 


r 






























O denttus CL. v. ntdis CL 




r 


























. . il 










rr 


rr 


-t- 

r 


c 

r 
r 
r 


r 


r 
r 
r 


coftvolutwt CASTR . 


r 


i 


r 


-fc 

+c 

V 

" 










r 

r 
r 


+ 


r 


r 

i 


i 

H- 




r+ 


+ 


C teres CL 




r 


r 


r 








<1. Willei GRAN 














.. | .. 


:! 


(' diadenta (EHRB.) GRAN 


+c 





+c 


c 

4- 

CCC! 
C 

r 

+o 
c 

4- 


-K- 
4- 

CC 

r 
r 

! 

r 

c 
r 


"1- 

cc 
r 


CO 

c 

r 
c 

r 


+c 
r+ 

1 . . 
r 

+0 
CC 

-|-<j 

', 
c 

r 

-f 


r 

CC 

r 

c 

CC 
cr 

4-c 

4-c 

C 

r 


4- 

r 

r 

r 


c 

CC 

+ 

+c 

CC 

4-c 


-l- 

c 

r 

r 

r 

r 


H- 

r 
r 
r 

r 
r 

r 

-f- 

r 


C delrilis CL 


(j soddlw LAUP 


CC 


CC 

r 


c 
r 


C. furcellatus BAIL 


Ditylinm Brightwettii (WEST) GBUN 




tScctctonftna. cost&tuw (GREV.) CL. . . . 




Th&lfisitiosirfi flordensltydldii CL 






T gnundn OL 




r 

H- 

r 


r 
r 


T, hi/alina (GRUN.) GRAN 


r 
r 
r 
r 


T gelatinosa HENS . . . 


floscinnrira poli/chorda (GRAN) GRAN 


Porottira glacinlis (GRUN.) 


A-Ctinocifclwi Jfflirpt'bwoi BALF^ 


A, subocctt&tMs (GRUN.) BATTR. 


r 
r 





r 


r 
r 










r 


r 
r 
r 

r 
r 


H- 

r 
r 

r 


CosdnodwcuH excentricw EHRB 


















C. curuQtiihM GRUN 


+ 


r 





+ 


+ 


+c 





r 


r 
r 
r 

r 

r 
r 
c 


C. ttdlaris BOP . . . 


C. radiatus EHRB 


r 


+ 





r 

r 

r+ 


H- 

r 

r 
r 


r+ 
r 

r 


r 


r 

r 


C. subbulliens J0RG. n. sp 


C. centralis EHRB 


c 


4-c 


r 













Ntttsckia seriata OL 


r 


. 


+c 


+c 


+ 


+ 


r 


c 



K. 



Ynr 1JKX). Month 


April 


Locality 


ife 

II 


Skjerstad- 
fjord V 


IP 

ll 

M*? 


13 

W 

a? 


Midvaerfjord 


Seivaajren, 
Saltenfjord 


9 
1 



Foldenfjord 


>"H 

! 

3 




fill 


Date 


f /4 


3 /4 1 9 /4 


4 /4 


4 /4 


/4 


! 6 /4 


& /4 


5 /4 


f /4 


6 /4 


6 /4 


6 /4 


1 f /4 


7 /4 


Depth (meter*) 


0330 


0- -49o!o 480 

jl 


050 


0-500 


026 


0- 20 


050 


0330 


0-- 630 


0100 


300- 
200 


500 
400 


0-60 


0-315 


Salinity (%,,) 


H4.04 


%,--- 


tt3.7a-i88.78-- 
i 33.85 ! 34.o 






84.li 


34.H-J 
35.18 




B4.il 
34.30 


34.94- 

34.88 


85 oo 
35.18 


34.07 

!H.t9 


34.07 
35.ia 


Temperature (Cols.) 


a 2 - 
a.i5 


2.4 
H.15 


- 8 -' 8*". 


2.8 

a.oft 


j 




3,a- 
3.i 


3.2- 
6.6 




3.2- 
4.15 


(i.o 


6.65 


2.H6 

B.o 


2.86 
6.B 






























cc 
r 

c 

oc 
cc 

V 

r 

-f 

r 

% 


4- 

c 
c 

r 
r 

r 






r 

r 
























A hijlwidti Gui-N 


r 


- 


'? 


r 


r 


r 
r 
p 

cc 
cc 

4- 

r 
r 


r 
c 

cc 
c 

r 
r 
r 


r 
c 

CO 

+-. 

r 
r 

r 


+ 

C 


r . 
r 

c 

c 

+ 

r 


4- 

r 
r 

i 4 


r 
r 

r 
r 

r 
r 




A' ton^itif<iwn (Bu^n.) BATIKS 








Thfthiiwiuthru' nitzwhinidcs GTU T N . 


c 


< c 

I 


c 


c 1 , 

1 

1 
CO 

cc 


c 
r 

r 






c 
cc 
r 

r-f 


c 
cc 
r 

H-- 


1 CC 

cc 

i l> 


! 

: 




y ittlnndicft (J UCN 


AchtKitithcH tti'triutd GRPN 




J J fnavwla \V. HM. (incl. /*. tmuirostrw GKI>N.) 




ij .. .. 










r 










1 






rr 


t 


r 
r 

r 


zV dirwtn W BM 




! 












J\ r kttrifitid KI T N 


: 

1 


' 


r + 


1- 

v 


' 


r 


r+ 


r 


Atnphnnnrfi (TrupulfnH'ixJ pnt'ttUflti J0iui. n. sp 


AvthwptiichuN widuiU'tiiH (BAIL?) UALFS 


r 






r 


' 


r 




r 






Surirrflrt lain W. KM 


" 1 

.. ! 


j^hfibfloncrna artwitunt (T<YNQB.) KI'TTB 




r 






r 

| 






ftorillttrifi tiori.nlin OHKO 


i 


PlvwoHiinnn anffulahi'M W. HM 


r 




r 


















r 












//. PeridtnMes. 

(tiinofttujettata). 

Dinophywa a<mfa Kimn , J0R 


















r 










r 






/) rto<wtw^ffl CLAP, et IJACHM., J0HO 








r 
r 










r 








r 


r 


r 


r 


Podolcmipitfi palmipt'ft HTKIN 


Ojci/to>nun dipfaconutt STB IN 




rr 
















tyropharut horoloyium STKIN 




ftiitoceratinm rcticulafam (CLAP, et LACIIM.) HUTHCHLI. 
Gom/finlax tpinifera (CLAP, et IMCHM.) DIRCI 


H- 


r 

IT 

r 

4-c 


r 





+ 

r 

+ 

r 

4- 


r 

r ' 


r 


r 
r 


r 
r 


r 
r 


r 
r 

r 


r 

r 


(? pulucdra STEIN 






-f- 
+ 

V 


P. di?rgvi8 I^HRH. f/*. knticularc (Kiiuu.) J0HQ.) 
P. conk-urn (On AN) OSTENP. nt SCUM 



Protintplankton. 





Year 1900. Month 


April 


Locality 


II 


i 

is- 

Si 


i ^ M 

ii 

i aoJ7 


11 


!..!. 

i 5 / 4 


i 

.... 


a 
'if 

i 


; "P 1 
1 ! ! "E 
c* :; 

; g : ? 

1 S ' r2S 

; :j ? 


; "g c "g c 
! 1 * g 

1 f^^e 

! $ s ^J 
^ ** r* so 


Date 


2 /4 


i 3 /4 


3 /4 


'/. /. 


i */ 


/ 4 : /4 


; */4 


34.88 


4 

35 12 


0-50 
; ' 34.19 


315 

r 

r 
r 
r 




Depth (metcm) 


0-330 


4*20 

88.86- 

34 04 

*... 

' 3.1 R 


4H|[ U- 50 -500J! 0-86 1' 0-20 

i !i i ! 


:0 50 


'! :i 

0- 33OO 530 ',0 -100 

3t.ii~ i I3l.il 
35 13 j 84.39 


Salinity (<*/ w ) 


W 


j ; p ; ; ; - ; 

1 * ! 


!; 34.11 

i r 


Temperature (Cl8.) 


3.1 A 


IS.*- 
! ' J 3.46 


!i 

|i 


1 


i: 
3.a 3.3 j 

3.1 fioc 1 

i 


i 3.2 

4.1 fi 


r 

r 
r 

r 
v 


|**. 






r 
r 

r 


r 
r 


r 
r 


-j-c 
r 
r 

r 


r 




I r 

r 


r 
r 




!. 

i + , 


r 
v 

+ 


r 

;i 

r 

! r 
r 

i r 

i 

i 
r 

j 

i 




r 
r+ 
r 


JP oval urn (l*oucu.) SCHUTT 


Ctratium trijws (O. P. M(>LL.)MITXBCII. (a farUfoutMHtiHiJTT) 


i r 


r 
r 


r 

r 
r 
r 


| r 

. r 

i r 


[ r 

; r 

r 

i p 

i 


(' b v hfterQcnmpta .J0RO 


i 
r 
r 
v 


r 
r 





i 


(Vratimfl wacroci'roti En KB. (OLO 




f lomtipfR (BAIL.) CL 




j 


ii 




( ' flit CQ (KURH.) DlJJ 


-l-c 


r j . . 


v+ 




r 


- 


/' itiatiit f 1C 14 ttll ^ JJlTf 


c 


III. Ptero&permatucae. 

ftfTQSpft'Md AfoWi (I0H(> ) OhTKNF 


1 j 

I 




1 


1 


r 


r 

r 

' 


! 

' 

c 








i 








7* dictt/nn (J0RO ) OSTBNK 




:i ' 


r 




r j; . . 

r 


IV. Halosphteraceic. 

M(ilo*ph<t!ra viridi* HCHMITK (incl. It. minor OHTKNP.).. 

V. Flagellata. 

flufocustis Puwhfti (U.AR ) LAOERH 


" 


1 
i 

-1" 

t 

r 


i 


c 




! " 

! 

'i ; 

;i 1 


1 


j 

I : 








ore 

| 
i 

i 

i 

. 
i 

i 

1 


VI. Silicoaagellata. 

Diiitfphnnust ttpecultmi (KHRB.) STOHR 


. i 

* 


r 
r 


, i 

I-! 

; i 


1 






+0 

r 


i 

i 

i 

! 
1 
( 

" 
i 

1 

i .. 


i 

r 

; 




r 
r 
r 

r 

, 


Dictyocha filnda KHRB 


VII. Radlolaria. 
i. Spttmcllurhi. 












;' 1 

i 


























r 

r 
i 




















r ji . . ' 

i; ; ; 

r ..i'.. 
1 i: 




r 


r 








,- 












| 




9. Acantharia. 


r 


r 






r l 


- ! 

! 

.. .. 






ji 

!;' 

.. I; .. 



K. 



Year 1WX). Month 


April 


Locality 


> 

2 tj 

5 u 

f-8 C 

gr 


Skjerotad- 
f jord V 


AS 
|P> 

I*E 

s* 


IB 

!l 

CO**? 


Midvaerfjord 


Seivaagen, 
Saltenfjord 


*H 

1 

I 

i 


Foldenfjord 


M 

I 

C 
0> 

tJ 

i 


tffl'S B 

t E 8 *l 
^^ 
2 *J 

>-g 


Date 


Jj^L.. 

380 


3 /4 


9 /4 


4 /4 


4 /4 


6 /4 


*/4 


5 /4 


*/4 


6 /4 


/4 


6 /4 


6 /4 


7 /4 


7 /4 


Depth (meters) 


0420 


0- 480 


050 


0-500 


026 


020 


050 


0330 


0530 


0100 


800 
200 


500 
400 


050 


0-815 


Salinity (%<,) 


34.04 


33.8ft 
34.04 


83.W 


33.78 
33.86 


88.78 

34.00 






34.li 


84.11- 
35.18 




34.11 

34.89 


84.94- 

84.88 


85.00 
35.12 


34.07 
84.19 


34.07 
85.18 


Temperature (Cela.) 


8.2 
3.15 


a.4 

8.16 


8.15 


2.3 
3.46 


2.3~ 
3.06 






8.9 

3.1 


3,a- 

6.66 




3.2- 
4.16 


6.6 


6.6ft 


2.86 
3.6 


2.86 
6.6 

r 

r 


3. Nassellariu. 

Plngincanthn arcichnoidcs CLAP, et LACHM. ... 










r 








r 
r 







r 
r 


r 

r 
r 
r 
r 

r 
r 
r 
r 

+ 

+c 
r 





CfitHpylctcftnthct clnriophora J0RG. n. sp 










fler.tncantha oifdnkos J0RO. n. sp 


















Pliormacnntfia hystrKr (J0RG.) J0RO 




r 




































Pwidiwn loni/itipinwn J0RO 




r 








r 







r 


r 
r 
r 




r 


r 
r 
rr 


Ctadonceniutn tricolpium (HcK.Y) J0RO 




LithomelwHa setona (CL.) .J0KO. 


r 


r 
r 




r 


r 







r 


L. 8, v. belonophora J0RO 


LWuirftcttnium tcntoriwn HCK 




Dictyocemit &canthicuvH J0RO . . 
























Cldthrocyclcui crospcdota (J0RO ) J0RG 


























Androcycla* gamphynqdia (J0R.) J0R<> 






" 










! " 












A. ambli/cephctlis (.T0RG.) J0nu 






















4. Phseodaria (Tripylea), 

CannoHphfera Icptn J0uu 




r 


















r 
r 




Protoryatis tridens (HcK.) BORO 


r 


r 






r 












(yiallmgeron diodon HCK. (C. heteracanthum J0RO.) .... 

VIII. Tintinnodea. 

Tintinnus (icuniincitus OLAP. ot LACHM 




1 












r 


r 




r 


r 
r 


r 
r 

.. 


r 

.. 


r 
r 

r 


fc i 
r 


r 
r 


+c 


ItCprotintinnus pfUucidtis (flL.) J0RG 


r 








Ptychocylis urnula (LAP. et LACHM.) BRANDT v. sub- 
(trctictt J0BO. n. var, 


Tintinnopsis nitida BRANDT . . . . . . 


r 


r 


r+ 


r 


-h> 

r 
r 


Cytfarocylis denfawlnta (KHRB.) POL 


C. d. v. subedtntata J0rg. n. var 


r 


1 r 


Unddla caueiato (OSTBNF.) CL 



Protistplankton, 



87 



b. Remarks on the Plankton. 



As mentioned in the introduction (p. 49), an evolution of largo 
masses of diatoms in the plankton takes place early in the spring. 
This very conspicuous phenomenon I have called, the inflow of 
diatoms. (OSTKNFJBLD: diatomdbolgen, the wave of diatoms; GBAN: 
Diatomeen-wolke.) 

To explain w tho large wave of diatoms, which every spring 
rolls over the North Atlantic", OSTENFELP (L. 112, p. 05) suppo- 
ses that the currents have been in close proximity to the shore, 
for he considers that the evolution of the diatoms is enhanced, when 
such is the case; although ho does not give his reasons for so 
thinking. As, however, this explanation will not do for all cases, 
he mentions that the same quickening force, as that of the shore, 
is found in the boundary lines ,,whcro different currents glide past 
each other." 

GKAN, in his latest work, has examined into the same pheno- 
menon, more in detail. On the whole, he appears to agree with 
OSTKNPELD, at any rate in so much as that the boundaries of cur- 
rents and also coast water are necessary for production in largo 
quantities, but ho goes a step further and suggests a case for the 
effects observed. 

He applies the theory recently advanced by BRANDT, and con- 
siders that the explanation is to be found, eithor in the fact that 
in the open sea ,,there is a constant state of famine, as the supply 
of nourishment principally comes from the coasts; or else that 
there is a more active decomposition of nitrogcnoous elements in 
the wanner waters of the Atlantic". 

As to which of these causes is the more decisive, GKAN does 
not give any definite opinion. But he seems most to incline to the 
famine hypothesis, for, from this starting point, he shows how the 
boundaries of the different currents must act in the same way as 
coast lines, by reason of the nourishing matter, which they bring 
with them, from the rivers of Siberia and the arctic coasts. 

In connection with the foregoing, 1 will give a brief account 
of the opinions I have formed after my examination of the coast 
plankton; I will at the outset mention that I have had little or 
no personal experience of ocean plankton. 

I also long since came to the conclusion that it is probable 
that the evolution of the large quantities of diatoms depends upon 
the mixing of the waters. On the whole, 1 am of the same opi- 
nion as GBAN, as expressed in the quotation first given from his 
book. I must, however, make exception to the famine hypothesis, 
which appears to me to give altogether too hopeless a view re- 
specting pelagic animal life. 

When GKAN, however, considers the resting spores (endocysts) 
left behind in the shallow coast water as the real explanation of 
the phenomenon, my experience makes it impossible for me to agree 
with him; in spite of the great attractiveness which at first attaches 
to this hypothesis. As is so often the case, so here, the same 
conclusions are often arrived at from widely differing hypotheses. 

After GHAN'S theory the neritic diatoms with resting spores 
(in contradiction to the oceanic, which have none) leave behind 
these spores in the coast water after a short period of vegetation. 
When now the spores sprout, in the following spring they cause 
the production of the large masses of diatoms. 



i What T most object to is, that if this theory bo correct there 

I would be good reason to conclude that the ,,inflow of diatoms" is 
a local phenomenon, at any rate in the fiords. One ought then to 
be able to conclude that the plankton which flourishes in o n e fiord 
would be considerably different from what is to be seen in another 
and distant one. 

It would, moreover, be reasonable that the largo evolution would 
occur in one fiord essentially earlier or later than in adjacent ones, 
according to the different local conditions, which might tend either 
to hasten or hinder the development of diatoms. 

But everyone who has carefully examined the make-up of the 
plankton at the time mentioned will have particularly noticed that, 
taken as a whole, there is a remarkable uniformity in the plankton. 

Of course, there are variations, but those appear to bo caused 
more by differences in time than place. 

It should, however, here be remembered, that the plankton 
during ,,tho inflow* is very rich also as to quality, and contain* 
especially that of the northern inflow - so many forms difficult to 
determine (small and with thin walls imperfectly silieated) that it 
must still be considered too little known. 

In spite of the large number of species, and notwithstanding 
that there doubtless are still many unknown ones, it seems to me 
that there is such remarkably great uniformity that it is difficult 
to think of the phenomenon as a local one. 

As mentioned at the commencement, however, there is some 
j difference between the southern and northern inflow; and this diffe- 
rence would seem to be constant in the case of a few species. It 
is highly probable that there is a much greater difference in the 
quality than can now be seen; for, as before mentioned, the number 
is largo of those species which it is difficult to determine. If, 
however, considerations be confined to the predominant species, it 
will be found that there are some which have hitherto only been 
found in the northern, and not in the southern plankton. For in- 
stance, GRAN long since emphasized the fact that ChcKtoceros furcella- 
tt<# ,,is entirely absent south of Stadt, and C. cinctm takes its place." 

It is also remarkable that the phenomenon occurs simultane- 
ously at different places. If the inflow is seen in one fiord, it will 
also as a rule be found everywhere in the district. It is indeed 
quite difficult to decide whether it has come from the south or the 
north, that is to say, whether the inflow is at the same time ob- 
servable in places to the south, and not in places to the north, or 
vice versa. 

Here let me call attention to the rapidity with which the in- 
flow sets in for this I consider to be an especially noteworthy 
and important circumstance. There is no clearly defined time when 
the change takes place in the plankton and the inflow is prepared 
for, but it all happens, so to say, with a bound. 

The species which form the bulk of the inflow arc, as pre- 
viously stated by CLKVK and GKAN for the most part quite 
different ones from those which are generally found in the plankton, 
and most of them are arctic forms. This in addition to several 
other circumstances is the reason why CUCVH has supposed that 
there is a current of arctic water along the coast of Norway, right 
away down to Skagerak and Kattegat. 
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According to GRAN'S theory, the foreign arctic forms must be 
considered to come from the resting spores which have been de- 
posited, and so must not be looked upon as foreign, but as species 
which now on our coasts have an unusually short period of vege- 
tation in the spring, remaining otherwise in rest at the bottom -as 
spores. 

It will clearly bo seen, from the tables of the species which 
have been found in the plankton here dealt with, that a large 
number of foreign species occur during the period of the inflow, 
partly being decidedly high arctic, at any rate as far as their di- 
stribution is now known. Of such species, I would particularly 
mention Tiwlamosira hyalina, Fragilaria cylindrus, Kavicula" Van- 
hoffeni, Co8(nnodicu8 bioculatus, Phturo#igma Stuxbergi) Niteschia 
frignitt and Ch&toceros furwttatu*. 

These two things the great uniformity and the foreign cha- 
racter taken in connection with each other seem to me most 
naturally to give rise to the supposition that those , species, which 
form the bulk of the plankton at the time when the masses of 
diatoms appear, are brought in from the ocean by arctic water, 
and that they are perhaps by mixing with the waters of the 
Atlantic brought into better conditions of existence and there- 
fore multiply by division. This way of generation will of itself 
that is to say when such division is not only the exception 
easily lead to production on masse, as one has good opportunities of 
seeing during the development of diatoms, when artificially cultivated. 

What constitutes the improved conditions of existence, is another 
question, and there is no reason for mo to deal with this matter 
here, as 1 have no observations to fall back upon, but there cannot 
be very many factors to take into consideration. GRAN supposes 
that the rich supply of nourishment is its cause (cfr. the foregoing.) 

In this connection, I will only observe that from his standpoint 
GKAN explains that the reason why the development of the largo 
masses stops of itself, and why the masses disappear, is that the 
nourishing matter has been quickly used up. According to my 
experience light plays an important part in the culture of diatoms, 
their development being greatly assisted by a certain degree of light, 
while a somewhat greater degree has precisely the opposite effect. 
One might, therefore, perhaps find a reason in this fact for the 
disappearance of the masses, in as much as long periods of sunshine 
might destroy the assimilating powers of the chromatophores. 

It is highly probable that the phenomenon is due to both these 
causes. 

This disappearance of the masses of diatoms may, however, be 
local, and be caused by the rushing in of other water (cfr. the con- 
cluding remarks on the Baltic current.) 

I have called the phenomenon the inflow 1 ) of diatoms, partly 
because it convoys the immediate impression of an inflow from out- 
side, and partly because I really consider that it is caused by the 
bringing in of foreign forms. It is, however, only necessary to consider 
that the germs for the evolution of the masses of diatoms are thus 
brought in, whether it be light, temperature, nourishing matter, or 
most likely all three factors combined, which further their deve- 
lopment. 

As already mentioned, the southern inflow appears always to 
contain some species which are not found in the northern, so it 
would seem likely that the western coast of Norway partly receives 



*) It is uxeful in the remarks on the species to have a special name to desig- 
nate thin period. 



water from another quarter than the northern coast. GHAN appar- 
ently considers Stadt to be the boundary line for some of the cha- 
racteristic species. 

This, I think, makes it clear, that it is of some importance 
to try to discover whether there is really any variation or not year 
after year in the species found in the inflow of diatoms. On the 
whole, it seems to me that the groat difference of, and changes in 
the interpretation of the plankton at least show that it has not yet 
been sufficiently studied to make any quite reliable basis for hydro- 
graphical conclusions. 

As is the case with the majority of biological phenomena, the 
development and changes in plankton are of such ft complicated 
character that a knowledge of many factors which work together, 
and which as yet we are partly quite unacquainted with, is neces- 
sary, so that to get a clearer conception and bettor knowledge of 
the many remarkable phenomena, which are to bo found in our 
coast plankton alone, will give enough work for many years. 

Before I leave this subject, I think I ought to better explain 
my position with regard to the hypothesis of resting spores, which 
at first sight, it must be confessed, seems to give an attractive 
explanation of many phenomena. 

When GHAN considers the neritic species to be characterised 
by resting spores, in contradiction to the oceanic species which 
have none, this distinction seems to me in a sense to follow of 
itself, but contains no proof of the ,,over summering 4 *, by resting 
spores on the bottom. I look upon these spores as a moans by 
which the individual diatom attempts to escape from unfavourable 
surroundings, as the specific weight increases. So far, I agree 
with GRAN. His supposition that they often sink to the bottom is 
doubtless also correct in very many cases, in fact I think this is 
finally most often their fate in . the coast water. But I think it 
is just as certain, in the majority of cases, that the individual to 
begin with is only forced into underlying water of a greater specific 
weight, What its further fate Avill be, depends entirely upon cir- 
cumstances. If it thrives, it will live on, and possibly multiply. 
If, however, it does not thrive, the tinal result will be that it 
reaches the bottom. Then, as a rule, it will be altogether played 
out, at the most, it might be included in a preparation of bottom 
material. 

In an earlier paper (L. 92) I have suggested that the thick- 
ening of the horns in certain Chwtofwrw (e. g. (7, fiQnvolvtus, C. con- 
tortun and many others) might bo a biological phenomenon corre- 
sponding to the formation of resting spores, although the latter are 
undeniably more effective. 

In his last work, GKAN also mentions (L, 70, p. 129130) 
numerous dead cells and resting spores from a deep water sample 
(The Stor Fiord, S0ndmore, stat. 3, 200-530 m.), these consisting 
partly of species which had disappeared from the surface. How 
these could even if they remained alive again come up from 
such great depths, is really difficult to explain, unless too arbitrary 
suppositions be resorted to. Besides, the greater depth, implies 
little light, but light is an absolute condition of vital importance 
for the diatoms. The fact that bottom samples from deeper than 
50 m.s show a very poor diatom life, is very instructive in this 
connection; while a very rich diatom flora may be found at lesser 
depths. At depths of under 100 m.s the bottom flora of diatoms 
consist only of empty valves of pelagic species plus some other 
matter, also a few diatom valves, which has been washed down 
from the shore and here too resting spores are found in varying 
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quantities. Such has at any rate been my experience. On the 
other hand I have never seen any large number of resting- spores 
in shallow water. 

If they survived the summer hero, one ought in the succeeding 
year to find quantities of the same species which were numerous in 
the preceding one ; and consequently a considerable uniformity year 
after year. But, according to my explanation, one would expect 
greater variation. 

The oceanic species live under conditions which are subject 
to but little change. The changes which do take place, occur as 
a rule slowly and gradually, so that at length a point is reached 
when it is a question of whether or not. 

If, on the other hand, an oceanic species comes into coast 
water, or into a boundary district between two currents a formation 
of resting spores might take place, if the species in question had 
the requisite power. But in such cases, GUAX does not consider 
it to be an oceanic species (but a neritic one). In this way, one, 
of course, gets as clearly defined a distinction, between oceanic 
and neritic species, as can be wished for; but such a distinction is 
at any rate highly artificial and seems to me to be of little use, if 
GBAK'S interpretation of the resting spores is not correct. Besides, 
I think that the most important question is, whether a given spe- 
cies can propagate and thrive in the open sea, and this may be the 
case even if it is possessed of the power of forming resting spores. 
According to my opinion with regard to them, it might in some 
cases just bo the coast water which is an hindrance, and the oceanic 
water which is furthering. 

At any rate, it ought first of all to be clearly proved that the 
resting spores are deposited in large quantities at the bottom of 
shallow water, and this should not be a very difficult matter. Deep 
water can scarcely be taken into account, nor yet those spores which 
have been washed further down than about 50 m.s beneath the 
surface, to mention a figure which would seem to suit. There must, 
I take it, be great quantities of resting spores present to explain 
the sudden appearance of large masses of diatoms. 

My experience as mentioned above goes to prove that 
it is just only in deep water that large quantities of resting spores 
are found, and here, as explained above, one must expect to find 
them. I have not, however, by direct experiments, become convin- 
ced that essential quantities of them do not occur at the bottom of 
shallow water, and 1 will, therefore, in this connection, mention 
that it is quite likely that the usual method of preparing bottom 
samples gives a negative result, even if they do contain such spores. 

When I above threw out the suggestion, that the heavier 
spores serve to force the individual into deeper water, I do not 
wish to be understood to mean that their special or only purpose 
is to make the individual diatom heavier. It is also reasonable to 
suppose that the formation of resting spores may be a reaction to 
plasmolysis, caused by salter water. This thought, would, it seems 
to me, explain certain phenomena of the plankton, although I will 
not now at present venture to say that this reason is the more 
decisive. I have not yet sufficiently studied this subject (tho for- 
mation of resting spores). 

As it is always unsatisfactory to attack a given hypothesis 
especially one such as this of resting spores which seems to 
rejoice in numerous adherents unless another be offered in its 
stead, I will now mention how I consider the inflow of diatoms 
occurs. 

If I have understood hydrographers correctly, there is, on the 



surface during the winter months, a tongue of salt water, which 
flows northwards, fairly parallel to the coast of Norway from the 
passage between the Fierce Islands and {Shetland. This tongue 
seems to be comparatively narrow, especially a little to tho north 
or north east of the passage, and it expands northwards, until at 
its most northerly end in the neighbourhood of narcn Eiland 
it divides into two or more arms. 

On the right of this tongue of ocean water, there is the coast 
water off the coast of Norway; on its left, there is tho arctic water 
(nearest to the Faeroo Islands it is tho East Icelandic Polar Current). 
This (easterly) tongue of ocean water is displaced and forced in 
different directions by the water from the arctic, regions, now nearer 
to the coast of Norway, then in tho contrary direction; and it 
varies in its distribution northwards (or is mixed in different pro- 
portions with the arctic water). 

In the spring months, there appears to be a rich diatom plank- 
ton just in the boundary line between this arctic water and that, 
of the Atlantic. This phenomenon may partly be caused by a 
purely mechanical crowding where the velocity of the current is 
lowest; but it is also very likely that the somewhat higher tempe- 
rature of the mixed water may promote the evolution of the diatoms. 

In CHAN'S last work (L. 70, p. 158, u>o) one learns from tho 
expedition of 8/S Heimdal, in May 1901, that there was found in 
the southern section of the ,,Gulf Stream" (the previously mentioned 
tongue of ocean water from Faeroo Shetland northwards) a rich 
diatom plankton on both sides of tho stream, especially on the 
western towards the Icelandic polar current. Traces of a similar 
state of things were found in the second section, much morn nor- 
therly, but it was here little noticeable (at that time of year). 

GKAN himself mentions that Jon the western boundary of the- 
Gulf Stream, a rich neritic plankton consisting of diatoms was found, 
and this he considers to have been brought hither by the current, 
probably from the Faeroe Islands, lie also mentions that the samo 
state of things has several times previously been noticed at about 
the same place and time. With regard to the northern section, he- 
hints at an exceedingly long transport of the same neritic forms 
northwards to the corresponding boundary line there. 

In this connection, it would be of importance to know whether 
such an evolution of masses of diatoms takes place in other places 
on the boundaries between the atlantic and arctic waters, (at a time 
which is favourable to the development of diatoms, probably ex- 
cluding the winter months of December, January and February, 
and perhaps partly also March) or if this production en masse is 
confined to those places where coast water is present. It is quite 
likely that the latter is tho case, but one can hardly say that it 
has, as yet, been clearly proved. 

If such mass development should be found in the boundaries 
as a whole, one of the principal reasons would disappear for con- 
sidering as neritic such arctic diatoms as have been found repeatedly 
in large numbers in samples of plankton which have been taken far 
from the coasts. 

As the tongue of ocean water above mentioned is narrow and 
varies in its situation and expanse, it is reasonable to conclude 
that, occasionally during the spring months, the arctic waters wash 
over it, and become in this way transferred to the coast of Norway. 

To judge from the occurence of the diatom inflow, this would 
seem to happen regularly at the ond of March. (In 189R parti- 
cularly early, namely in the middle of the month, or perhaps still 
earlier.) 
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By assistance of Mr. NOEDGAABD I have been aware that such a 
washingover by the arctic waters across the Gulf Stream has really 
boon observed by the Swedish hydrographers (PETTEBBON, L. 119), and 
that just in the year 1898 the East Icelandic Polar Current by a 
broad zone went across the Gulf Stream towards the Norwegian 
coast. The Swedish hydrographers also suppose the arctic water 
to force its way beneath the surface all into the Skagerak and 
Kattegat, and CI-EVE thus explains the appearance there of arctic 
planktonforms. They appear here earlier in the year than at the 
Norwegian coast. 

When the arctic water reaches the coast, we find at once 
the masses of diatoms, which have already been developed on the 
boundaries. 

As the preceding remarks will show, the southern inflow of 
diatoms, according to my opinion, is especially due to the East Ice- 
landic Polar Current, which under favourable circumstances advances 
in the direction of somewhere near the Sogne Fiord. (As previously 
mentioned, GRAN makes Stadt the limit for some of the arctic 
diatoms, which in this connection arc of special importance). It is 
possible that a similar washingover occurs regularly (by a very 
broad wave?) further north on the coast of Lofoten (to the south 
or north). Here, at certain times, a tongue of arctic water also 
seems to be pushing its way across the Gulf Stream. 

I think it very possible that the specific northern forms in the 
northern diatom inflow may, in this way, be brought in with water 
from about the latitude of Jan Mayen. It is, however, also quite 
likely that it is the previously mentioned tongue of arctic water, trans- 
versing the Gulf Stream at its narrowest part, which alone gives rise 
to both the northern and southern inflow. 

If such be the case, one might expect that the southern one 
would expand southwards, and the northern northwards. There 
would still be nothing to prevent the slight differences in their j 
components, as the northern part of the current could bring with j 
it the specific northern forms, if from land, then from Jan Mayon | 
or perhaps East Greenland. 

The abundant material for observation which C^KVK has collected 
in his splendid work on the distribution of plankton organisms in 
the Atlantic, (L. 40), makes it possible for one to get a view of 
the distribution of the species. The specific northern forms may, 
in accordance with the information there given, be supposed to 
come from East Greenland or Jan Mayen. 

If the northern diatom inflow be due to the rushing in of a 
northern tongue of arctic water at Lofoten or thereabout (probably 
in a wide expanse) one might expect the inflow from here to 
stretch southwards on the one side, and in a north easterly di- 
rection on the other. There was indeed, in the plankton examined, 
a reason for the suggestion that the diatom inflow extended in an 
easterly direction in the most northern part of Norway. 

Following close upon the inflow of diatoms, there is, on the 
eouth west coast of Norway in the neighbourhood of Bergen, a very 
sudden transition to much fresher water, containing a rich and 
peculiar plankton of iwridincea, which quickly takes the place of 
the masses of diatoms. (Cf. E, J0RGEJNSEN L. 91) 

This is due, as far as I know, to the Baltic current which 
now rushes in and sweeps the masses of diatoms out from the coast 
and northwards. Therefore, it is reasonable that the characteristic 
northern species cannot penetrate so far as to the latitude of 
Bergen. 

In the above mentioned southern section of the Gulf Stream, 



during the expedition of 8/S Heimdal in 1901, there were also 
masses of diatoms on the boundary towards the oceanic water in 
May, just at the time when the Baltic current has swept away 
the diatom masses from the coast near Bergen. 

There is a certain correspondence between the characteristic 
northern forms in the northern diatom inflow and the species which from 
GKUNOW'S and CLEVE'S works are known from the Kara Sea and 
the north coast of Siberia. This might mean some kind of connection 
between these seas, and one might easily be tempted to conclude 
that water from the north coast of Siberia finds its way to the 
north coast of Norway. 

In GKAN'S last work, a plankton sample is mentioned as taken 
during the expedition of S/S Heimdal in 1900 in the Barents Sea, 
west of Waigatch, and which contained several of the peculiar forms 
found in the northern diatom inflow. 

GKAN has kindly placed this sample at my disposition, and 
after a thorough examination of it, I can affirm, that it contains a 
large number of our northern plankton diatoms. On the other hand, 
there are also so many foreign elements that it is scarcely likely 
that water from this district flows to our coast during the period 
of the diatom inflow. On the contrary, everything (also the date 
8l /ft) suggests that the masses of diatoms from the coast of Norway 
(or the same inflow which gives rise to the northern inflow with 
us) extend further eastwards (perhaps to the Kara Sea). 



The species found in plankton, and their distribution (prin- 
cipally in the nearest seas) and remarks on the new or 

critical forms. 

I. Ba.ollaoraILes. 



The suggestions which have hitherto been made as to a natural 
classification of diatornacea? are all more or less unsatisfactory. In 
the following pages, I have principally availed myself of th system 
used in Van HEURCK'S ,,Traite des Diatomacees" (L. 89); but in the 
larger groups I have made some changes which I have found to be 
necessary. 

A more complete list of literature will be found in my pre- 
vious paper (E. J0KGENSEN: Protophyten und Protozoen aus der 
norwegischen Westkttste) (L. 91). Here I have only more com- 
pletely cited the literature for the forms which are not referred 
to there. 

la. Centricee SCHIJTT. 

j. Coscinodiscese. 

Under the heading distribution", I have used the ordinary 
expressions w oceanic" and w neritic" forms (= sea and coast forms). 
As long as one (for diatomacese) does not know anything definite 
about any rest period at the bottom, these expressions are far pre- 
ferable to ,,holo tt - and ^meroplanktonic". 

In accordance with my opinion as stated above respecting the 
inflow of diatoms in the spring I consider a large part of our 
plankton species to be brought in from outside* 

There are others which occur all the year round on our coasts, 
although these of course also follow with the various currents. 
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Such species are noted as native, or sometimes as ,,stationary", on 
our coasts. 

So as not to differ more than necessary from the expressions 
commonly used, I have called boreal those coast forms which are 
stationary on our northern coasts, as well as those which, according 
to my opinion, come to us from the northern, but not exactly the 
arctic, districts. (This expression - boreal was first used by 
CLEVE, and later by both GBAN and OSTENFELD with a similar 
meaning). Moreover, I have, as GBAN has done, widened this 
expression to include certain oceanic forms, which are found in the 
northern Atlantic outside the arctic water proper. After my view, 
such forms will for the most part be those which thrive in the 
boundary lines between the arctic water and that of the Atlantic, 
and which are well able to boar the latter (up to a certain degree 
of salinity and temperature). 

That it is often difficult to decide whether arctic and boreal 
(I would prefer to call the latter subarctic) forms are neritic or 
oceanic, is something which is a necessary result of my opinion 
that they thrive well and may give rise to evolution en masse 
in the boundaries between the arctic and Atlantic waters. It is 
this fact which has also been referred to by some authors when 
saying, that these boundaries to some extent play the same part as 
the coasts. 

Coacinodiften* EHRB. 

It will be seen, from the various plankton tables which have 
been published, that this difficult genus has given rise to much 
confusion. The names which are used in many cases evidently 
mean quite different species. As there, however, in our latitude, 
does not appear to be very many species in the plankton, it ought 
to be possible to arrive at comparative clearness concerning them. 
It is probable that in reality there are many more species than 
have up to the present been found ; but there are only a few which 
occur frequently. 

I will here give a brief survey of the species which T have 
mentioned in the plankton tables. 

Key to the species of Coscinodiscus. 

Valve flat or nearly so (sometimes suddenly descending at a nar- 
row zone of the outmost margin). 

Marginal apiculi present (always distinct). 
The characteristic structure of 
C. curvatulus : valve by (somewhat 
curved) radii divided into a con- 
siderable number of sectors; mar- 
kings (areoles) in ea#h sector in 
rows parallel to the one limiting 
radius (or somewhat convergent to- 
wards the border) C\ curvaMw. 

The characteristic structure of 
C. lineatus: markings arranged in 
more or less straight rows (in 5 or 
6 directions) across the valve C. lineatus. 

(et var.) 

The characteristic structure of C, 
excentricus: markings iu 7 fasciculi, 
forming distinct secondary curves, 
concave towards the border C. excentricus. 



Fine radiating structure with 
more or less distinct and numerous 

fasciculi a Iriocufatos. 

No marginal apiculi. 

Structure of the valve rather 
coarse, more or less distinctly radi- 
ate (only near the border with more 
or less visible fasciculi, consisting 
of rows converging towards the 
border, sometimes apparently inordi- 
nate); markings near the border sud- 
denly much smaller C. radiates. 

Valve decidedly convex (in L\ decipiens with hiirh 
broad marginal zone, then flat). 

Valve without close markings all over the 

surface, only with distant puncta . C. nitidus. 
Valve with close (more or less distinctly 
polygonal) markings. 

Fine structure (fasciculi); around 
the centre of the valve a con- 
spicuous star consisting of about 

5 coarse marks . C. stellaris. 

Structure similar to that of C. 
excentricus. but with more quickly 
diminishing markings and long mar- 
ginal apiculi C. dtwipiens. 

(= Jlialassiooira gelatinosa). 
Structure radiate, with more or 
less branched radii. No coarse 
marks ; marginal apiculi (when pre- 
sent) short and small. 

2 comparatively large (short 
linear) asymmetrical and 
numerous small marginal api- 
culi (which are often very 
inconspicuous or apparently 
wanting). 

Fine structure. Smooth 
central space or large 
central rosette of se- 
veral times larger are- 
oles. Valve thin C. eoncinnu*. 

Coarser structure. At 
the centre a definite 
central rosette of doub- 
ly large areolos. More 
strongly siliceous. .... C. centralis. 
No marginal apiculi. 

Valve very thick. 
Coarse structure; are- 
oles of very varying 
size on one and the 
same valve, from 3 /a 
of the radius some- 
what smaller. Com- 
paratively broad, co- 
arsely striated, border C. subbulliens. 
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C. excentricus KHRU, 

The form which occurs in the plankton from the northern 
coasts of Norway, is the typical one which is figured in SCHMIDT'S 
atlas, (L. 128), pi. 58, f. 49. 

Distribution: Appears to be a northern temperate oceanic 
form. On the west coast of Norway it is found all the year round, 
but only occasionally in somewhat greater number. The 8ame seems 
to be true of the northern coasts, at any rate in the months 
February M ay. Otherwise widely distributed along 1 the coasts of 
the Atlantic, the North Sea and Skagerak right up to Greenland and 
Jan Maycn. Has, according to more or less reliable statements, a 
much wider distribution and is perhaps cosmopolitan. 

C. Ifne&tua KHHD. 

The easily recognizable form which is figured by Van HKUKCK 
(Synopsis, L. 88) t. 131, f. 3, I hardly think occurs on our coasts. 
But rarely one finds a form with line structure and more or less 
straight secondary curves,' which 1 have entered in the plankton 
tables under the name of 6". lineatus var. I am, however, partly 
inclined to think that the specimens 1 have observed may be forms 
of Ooscinosira poltjchorda (THAN. Cfr. remarks concerning this species. 

Distribution: The genuine C. lineatus EHHB. is perhaps only 
found fossil and in the warmer seas. 



Cm devipiens GRIJN. 



Vide Tludussiwira 



C. curvatulntt OULN. 

Rare on the coasts ot Norway, occasionally more frequent in 
the northern coast plankton. 

Distribution : Occurs in many forms, which taken as a whole 
have a wide distribution. It seems to be frequent on the arctic 
coasts. (Greenland, Jan Mayen and Franz Joseph's Land). Is 
perhaps an arctic and boreal oceanic form. 

C. stellarte BOP. 

Rare on the northern coasts of Norway. Does not appear to 
belong to the diatom inflow, and is mostly found singly in deep 
water samples. 

Distribution: Rare on the coasts of the Atlantic and the 
arms of the sea in connection with it. On the west coast of 
Norway most abundant in the winter. Also known from the Me- 
diterranean. The appearance of 6\ stellari* in the north, suggests 
that this species is a temperate Atlantic one (and probably oceanic.) 

Note. C. symbolophoru* GUUN. (L. 83, p. 82, pi. 4, f. 36) 
is a very nearly related species with considerably coarser structure 
and different distribution. According to RATTRAY (L. 124, p. 493) 
transitional forms to C. utellaris occur. C. symbolophorus is an arctic 
and antarctic species (also known from several fossil deposits), which 
occurs on the west coast of Norway during the inflow of diatoms 
together with arctic species. In the northern plankton I have also 
seen it once: % 1900, Foldenfjord, -100 m. 

C\ biociilatus GHUN. 

GRUN. L. 83, p. 55, pi. 3, f. 30. CLEVE L. 26, p. 10, t. 2, 
f. 13. Thalatoiosira bioculata (GRUN.) OSTENFELD L. 116, p. 
504, f. 120, 121 (?). 



This beautiful species, which does not seem to have been found 
before on the Scandinavian coasts, occurred in several of the samp- 
les, especially in 1900, sometimes rather numerous. It is only found 
during the inflow of diatoms in the spring months. 

It is probable that this is the- same species which is mentioned 
by OBTKNFELD from the Faeroe Islands (1. c.), and which he has 
found in chains similar to those of lhalammra, for which reason 
he refers the species to this^genus as a new submenus, Coscinolau- 
deria. 

I have not followed OHTENFELITS example, partly because the 
genus ThfilasMosira is getting to be rather heterogeneous and unnatural 
on account of the newer elements which have been added to it, so 
that there will soon be nothing left as a reliable distinguishing 
feature except the mucilaginous thread; partly too because I have 
not met with any such chains in my material, in which the species, 
however, never occurred in any important quantity. Perhaps we may 
be speaking of two different species, although OSTENPELD'S figure 
considerably resembles our species. (The only thing which seems 
foreign to it, as far as I can see, is the apiculi which are closer 
and smaller than in our form, and also the lower colls, as I have 
only seen high ones). 

Distribution: Arctic and boreal, according to CLEVE (arctic) 
neritic species, known from the coast of North Siberia, ice near 
Novaja Zemlja, Greenland, the Faeroe Islands (April May rare, 
Aug.- Sept. 1902 numerous, according to OSTENFKLD, 1. c., who 
also mentions it from several places in the N. Atlantic). 

Note. Co*cinodisru# polyactmthus GKUN. (L 48, pi. 7, f. 127) 
is a little known and somewhat doubtful species, which occurs on 
the North Siberian coast and at Franz Joseph's Land. In a sample 
from Fftlstad, 4 A 1899, 03 m., I found very sparingly a species, 
which in every respect seems to agree with authentic specimens of 
C. pob/acanthus from .Jamal (Swedish expedition to Jenessey 1875, 
slides in possession of the Riksmusseum, Stockholm). (Cfr. under 
Cohdnosirfi poly chorda). 

C. poly acanthus GRUN. var. intermedia GRUN. (I. c. p. 81, pi 
3, f. 25) is probably another species, if it does not belong to C. 
curratulus (it has, like this species, intorfascicular apiculi). Speci- 
mens quite answering to the figure arid description of GRUNOW were 
found sparingly in a sample from Skjerstadfjord XII, 4 A 1900, 
0500 tn. Known from Cape Wankarema. 

C. raditttns KIIRH. 

Exceedingly variable. There are, however, certain distinctive 
marks by which all forms belonging to this species can be recog- 
nized. GRAN (L. 70, p. 166) has already well characterized this 
form: -- low (,,coinshaped") cells, flat valve, markings near the 
border suddenly very small. 

The larger forms have a distinct central rosette and often 
areoles, which increase in size nearly up to the border, and are then 
C. oculu8 iridi*. EHKB., as this very much disputed species has been 
described by GHUNOW and RATTKAY. From these forms (cfr. 
SCHMIDT'S atlas, (L. 128) pi. 63, f. 6., which form, however, has 
larger marginal areoles than usual) there seems to be every transi- 
tion to the ordinary C. radiatm without the central rosette and with 
markings which are of about the same size nearly up to the bor- 
der. GBTOOW (L. 88, p. 25) also observes that C radiatus passes 
into C. oculutt iridis, but it must be mentioned that he seems to 
give little or no weight to the convexity of the valve (when this 
is not particularly conspicuous), and therefore he classes together 
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forms which are alike in structure only, while they, in other re- 
spects, can hardly be considered to belong tog-ether. 

When thus GBUNOW further remarks that there Ls the most 
complete transition between C. asteromphalm and C\ omtlus iridis 
and further to C, radiatus, and when on the other hand he looks upon 
C. centralist as a variety of 0. asteromphalm, he has surely gone 
loo far. 

On the other hand, there are thick walled, small, coarsely 
structured forms, which have quite a different appearance to the 
ordinary C. radiatus, and yet which must also be entered under 
this species. Such forms are C. devim A. SCHM. (L. 128) pi. 00, 
f t i__4 rsr C. radiatus f. minor A. SCHM. (L. 127, pi. 3, f. 34.) 

I have, strange to say, never yet seen any really good drawing 
of this characteristic species. As it is, however, as indeed is 
the case with all species of Coscinodiseus very difficult to figure 
properly, 1 must at present give up the thought of giving any 
figure of it. 

CLEVE'S meaning with regard to C.' radiatus is not quite clear 
to me, as he (L. 40, p. 321) refers to SCHMIDT'S atlas pi. 60, f. 9, 
which does not appear to be at all a characteristic figure of C. 
radiatus, as this species is looked upon by GRAN and myself. CLEVE re- 
fers too to GJIUNOW'S remarks in Diatomeen from Franz Josefs Land 
{L. 83, cfr. above) and mentions in Phytoplankton (L. 27, p. 23) 
that C. radiatus is scarcely more than a little form of C. oculus 
iridis. GLKVE'S opinion of the hitter species does not, however, 
coincide with GHUNOW'H and RATTRAY'S. For further particulars 
see C. subbulUcns. 

Rather common. Moro cibundant in deep water samples than 
on the surface. 

Distribution : Rather common all the year round on the 
coasts of Norway, both the western and northern. Also widely 
distributed on the European coasts of the Atlantic and its arms, 
right up to the arctic coasts (Greenland, Jan Mayen, Spitsbergen 
and Franz .Joseph's Land.) 



C. centralis Kmiii., HATTK. 
(PI, VI, fljr. I). 

RATTR. L. 124, p. 555. 

This species is very easily recognized, but has been confused with 
C\ oculus iridis arid C. concinnu*. It is sometimes not so easy to 
distinguish it from the latter species, and it is possible that one 
will not be able with certainty to keep them separate; but the 
difference from C. oculu iridis in (GRUNOW'S meaning) as well as 
from C. radio tits is very considerable. 

The characteristic marks of the species are the following: 

Valve considerably convex (pi. VI, f. 1). Structure radiate with 
dichotomously branched radii and rather coarse structure (though 
finer than that of C. radiutus). The markings from a rather large 
central rosette of even size to 2 /s radius, then gradually somewhat 
smaller (not suddenly small near the border). Near the margin 
numerous fine apiculi (in a single row) and with about 120s space 
between them. Besides two much larger, short linear, unsymmetrical, 
marginal ones. 

Varies considerably in delicacy of structure and so often clo- 
sely resembles C. concinnus, in common with which species it has the 
2 characteristic unsymmetrical marginal and the numerous small 
aubmarginal apiculi. These latter may be indistinct, and sometimes 



(but rarely) not to be found at all, especially when the structure 
is rather coarse. 

CLEVK, who also occasionally mentions ('. ccntrali* as occurring 
in the plankton, seems to regard this species as a less distinct form, 
as a transition between C. conc.'mnus and (\ ocaUts iridis. As a 
type for the latter species he quotes (L. 40, p. 319) (.'. astrrom- 
phalus rar. hylrida llnuN. Franz Joseph's Land (L. 83) t, 3, f. <). 
This may perhaps show that CLEVE considers those forms of C\ 
cmtratis which are without distinct marginal apiculi and arc of a 
coarser structure to be (. f . oculits iridis. 

In the important work before mentioned on the distribution of 
species of plankton in the Atlantic (L. 40), the name C. centra Us is 
omitted, the coarser forms probably being reckoned as C. orulus iridis, 
and the liner, with marginal apiculi, as C. conchmtts. 

With respect to difference from ('. c.oncinirus, reference is made 
to this species, where the structure is more particularly mentioned. 
Moreover, there appears as a rule to be great differences between 
the two species in the living plankton; C. concinnns developes cells, 
which are high with very thin walls and consequently very easily 
altered in shape, and with a strongly convex marginal zone, while 
C. centra Us has rather low, thick walled, firm cells, more flatly ascen- 
ding towards the centre. 

As before mentioned, it sometimes but only seldom, judging 
from my experience seems to be difficult to discern between 
C. concinnns and C. centralis, and GIIAN (L. 70, p. 107) seems 
to suppose that the difference depends upon variation in salinity 
and temperature. My impression is, that they are two comparati- 
vely young species, but that they have already sufficiently distin- 
guishing characteristics to enable them to be dealt with as specific- 
ally different forms. 

This species and the 6\ radiatu* are the most frequent of this 
genus with us. 

Distribution: Appears to be widely distributed along the 
northern European coasts of the Atlantic and its arms. Rather 
common on the coasts of Norway, both on the west and north. 
Occurs light up to the arctic coasts but appears chiefly to be a 
temperate species. 

C. concinnns W. SM. 

The characteristic form of the living cell is illustrated by 
OSTKNFELI* (L. 110, p. 500). Its structure is always very fine, 
much finer than usual in C. central-is. The central rosette has very 
large areoles. 

As a distinguishing feature from C. centra Us the areoles in the 
central rosette are several times larger than the others, those in 
C. ccntraUs being only twice as large, or sometimes but very little 
larger. I am, however, not sure if this difference is always to be found. 
Besides, the areoles in C. conchmits are ,,little marked" (cfr. GRAN 
L. 70, p. 108) with comparatively broad hyaline spaces between them, 
and from the marginal apiculi there arc similar rather broad, hyaline 
stripes radiating inwards at some length on the valve. These 
hyaline radii give the valve a highly characteristic appearance, which 
C. centralis does not possess. 

Distribution : On the whole, the same as that of C. wntmliH, but 
seems to be still more extended. Seems to be rare on the arctic 
coasts. On the west coast of Nonvay frequent in spring and 
autumn, especially in the spring inflow. On the northern coasts of 
Norway rare, at any rate in the months January May. 



E. Jergensen, 



C. snbhullien* n. sp. 

(PI. VI, %. 2.) 

Form: The valve is clearly convex, with an evenly rising 
marginal zone. Seen from the side, its contour is almost straight 
with an angle of between 30 and 40. The central part (to V 3 or 
3 /6 of the radius) almost flat or often somewhat depressed. 

Margin : Clearly defined, broad and sharp, with coarse stripes. 

Structure: No central space. Generally either without or 
only with a slight indication of central rosette, consisting of a few 
larger polygons, without any regular arrangement in rosette shape. 
On larger specimens, a more distinct rosette with five larger areoles, 
having their narrower ends directed inwards. 

The majority of the areoles increase slowly in size from the 
centre (outside the few larger central areoles) to Ya 8 A of the 
radius where they are largest. From here they suddenly become 
much smaller (although not very small) and are about of equal 
size right out to the margin. All over the valve both in the central 
part and further out smaller areoles are strewn between the 
larger ones, and this often strongly resembles the structure of (7. 
bullions A. SCHM. (hence its name). 

Markings polygonal, thick walled with very plain W papill3e". 
Structure irregularly dichotomously radiate : From the centre 
numerous radii diverge, generally 2 or more being parallel. In the 
spaces between such rows of rays, new radii spring out, the first 
areole often being small. Where the cells have reached their greatest 
breadth, two new rows often spring out. Here and there, close to 
the margin, short new rows again fill up the intermediate spaces. 

Size: Rather small, considerably smaller than C. cvntrali#i 
about equal to a little C. radiatus in size. Diameter usually 50 

100 jx. 

The living cell is of medium height, higher than in C. radiatus 
and generally much lower than in C. wncinnus. 

The central areoles, when they are found to be well developed, 
are 3 x 4 jx. 

The areoles outside the central rose 4 on 10 |x, the largest 
8,5 |x broad, 22,5 |x at the border. Here and there much 
smaller areoles. 1,5 2 |x. 

At the border 5Va stripes on 10 jx (corresponding to the 
same number of areoles). The margin 3 |x broad (the areoles 
being nearly cubic-cylindrical). 

This species, which, judging from my experience, is well de- 
fined and easily recognisable, resembles the C. radiatus most nearly, 
and may, unless great care be taken, be confused with it ; the con- 
vex valve and the absence of the very small areoles near the mar- 
gin will, however, at once show the decided difference. 

This species is also GRAN'S C. ocutus iridiv after his inter- 
pretation of this species in Plankton des norwegischen Nordmeeres 
(L. 70, p. 168), as I have had an opportunity of being convinced 
of, on comparing some of his plankton samples. 

CLKVB'S C. oculw* iridis appears to consist in a great measure of 
this species, judging from his plankton lists, but as he as above 
mentioned refers to GBITNOW'S figure of C. asterortiphalus var. 
hybrida, which is hardly specifically different from what GBUNOW 
considers to be C. centralis Bum, it seems to me that CLEVK'S 
species must consist of forms which are specifically different from 
each other. 

GrBUNOW's C. centralis, which he considers a variety of C. aftterom* 
Sj is not so well characterized as RATTBAY'S C. contralto, but 



must, 1 think, be reckoned as belonging to that species. 
C. asttromphalus also belongs to it, answering as it does quite well 
to the coarser forms of C. centralis (RATTB.) having, as a rule, in- 
distinct marginal apiculi. GBUNOW expressly mentions (L. 88, p. 
27) the convexity, while C. subbu'Hiens has a gradually descending 
marginal zone and therefore is less noticeably convex towards the 
margin. 

OSTENFELD, again, considers C. oculus iridis not to be specific- 
ally different from (7. radiatus and therefore does not enter it se- 
parately from the Faeroe Islands (L. 116, p. 566). 

Other authors on plankton have, in their lists, given very various 
names from districts where, at any rate, partly the same species 
are likely to occur, from wliich .it will be seen that there is a 
considerable difference of opinion with regard to C. oculus iridi*, 
C. aster omphalus, G. radiatus and 6'. concinnus (C. centralis is not 
generally mentioned). 

As the species here mentioned as C. subbulliens does not cor- 
respond well to C. oculus iridis, as one has reason to believe this 
species was originally looked upon large, with large central rosette 
and thus differing from C. radiatus and as there is such a 
great difference of opinion with regard to the correct meaning of 
this name, I have thought it best to determine the characteristics 
of the species, and to use a new name for this form, which is 
easily recognized. I have not been able, in spite of careful com- 
parisons, to identify it with certainty with any of the species hitherto 
described. Of names which might be taken into consideration, I 
will particularly mention C. lieteroporus and C. obscurus. The latter, 
especially, has many points of similarity with my species, but it 
does not seem possible, however, from the figures which have been 
given, to consider them as being identical. 

On the other hand, there are certain forms which have been 
referred to C. radiatus, which surely belong to my species. I will 
for instance, specially mention tab. 60, f. 14 in SCHMIDT'S atlas 
(C. obvvrsus RATTB.) which fairly well answers to many forms which 
do not specifically differ from my C. subbullww. As I, however, 
principally base the right of specific rank upon the peculiar con- 
vexity of the valve, (in side view), I cannot, for the sake of perfect 
clearness, very well use RATTBAY'S name, which represents a spe- 
cies, which is but little known. 

It is not to be expected that there can be absolute agreement 
as to the use of EHBENBEBG'S names C. oculus iridis, C. centralis, 
C. radiatus and many other. But one might perhaps more easily 
agree as to the meaning of the original name, C. radiatus, which 
is already by most authors used as I do here, excepting that, to- 
some extent, other species are also occasionally included therein. 
If the name C. radiatus EHBB. be retained, there can hardly be 
any reason for not attaching to it the meaning above mentioned,. 
It is quite another matter, that there are perhaps those who mean 
that there still are included in this species others, which in the 
future will have to be culled out. 

Further, there can hardly be different opinions with regard to 
RATTBAY'S C. centralis, unless that some may consider the limits 
of his species to be too confined, while others may find those of 
mine to be too wide. At present, it appears by many as above 
mentioned to be looked upon as belonging to C. condnnus 
W. SM., and I have previously also been of this opinion. 

On the other hand, I think that C. oculus iridis must be 
sacrificed (as a species), while 6*. subbulliens, which is certainly 
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<Ufferent to both C. radiatus and C. cmtralis may be rescued from 
chaos. 

The two prominent authors GUUNOW and RATTKAY, who have 
#iven extensive and thorough monographs on the difficult genus 
Costinodiscus, have in their exceedingly exact description of the 
differences in the structure of the valve omitted other important 
distinctive features, especially the shape of the valve in side view. 
Both of them, especially RATTKAY, indeed often particularly refer 
to the convexity, but not by any means in every instance, and they 
often include forms which correspond in structure, but differ con- 
siderably in convexity, in the same species. This circumstance, 
unfortunately, makes GKUNOW'S work, which in other respects is 
so exceedingly thorough, somewhat incomplete and wanting in 
clearness. 

As far as my experience goes, the convexity of the valve is 
precisely a very certain distinctive feature, and comparatively easy 
to apply to living species in the plankton. It is even, as far as 
1 can see, the only guiding thread which will servo to lead us out 
of an otherwise hopeless and interminable maze. Only it must 
.always be remembered that this just as is the case with regard 
to structure is only one distinctive feature, and may lead to the 
same unnatural piecemealiug which the structure has caused; but 
that both distinctive features in conjunction can give good results. 

What I have, in one instance, in the tables called C. oculus 
iridis, is the above mentioned coarser forms of C\ mntralis. 

Distribution-. Appears to be an arctic and boreal oceanic 
species, which is rare with us. It is found scattered at several 
places on our northern coast, especially in deep water. 

Appears to extend along the northern, especially the arctic 
coasts of the Atlantic (Jan Mayen and Spitsbergen, in E. JOUUEN- 
SEN L. 92 named C. oeaJm iridis) and in the districts where the 
arctic and Atlantic waters mix. 

C. nitidtis OREO. 

GREG. L. 74, p. 499, pi. 10, f. 45. A. SOHM. L. 127, p. 94, 
pi. 3, f. 32, L, 128, pi. 58, f. 18. 

Only found singly in two of the samples, from the Vest Fiord 
I ? o~50 m., *7i 1899, and from Senjen 3l /,, 130 m. 

Probably only come in by chance and really a bottom form? 
as it is frequent in bottom samples. (Cfr. under that heading.) 

Knodia NAIL. (Hcmidiscus WALLICH.) 
E. fjibha HAIL. 

BAIL, in PRITCH. L. 123, p. 852, pi. 8, f. 22. Hemidiscus 
tuneiformia WALLICH L. 137, p. 42, pi. 2, f. 34. 

Very rare with us, in deep water, probably come in with At- 
lantic water. Hitherto hardly found so far north. 

Distribution: Chiefly a subtropical and southern temperate 
Atlantic form, according to CLEVK (L. 40, p. 330) rare north of 
northern latitude. 

Known both from the European and American side of the At- 
lantic* 

Aetinocycluft EHBB. 
A. Bbrenbergi BALKS. 
Frequent in the plankton. 



This species is difficult to distinguish from those closely re- 
lated to it, and seems to vary considerably. 

Distribution: Seems to occur all the year round on the west 
coast of Norway, and probably also on the north coast, here at 
any rate in the months January May. Otherwise widely distri- 
buted around the European coasts of the North Atlantic and its 
arms. Occurs exceptionally right up to Greenland, but is not an 
arctic form. Heems to have a much wider distribution, judging: from 
the statements in Da Toni. (L. 50). 



A. Ralffil (W. 



RALFS. 



This species seems to be much rarer on our coasts, both on 
the west and north, than the preceding one. 

Reference should be made to the chapters on bottom samples, 
where it occurs somewhat more frequently, it is, however, cer- 
tainly a genuine plankton form, and not a bottom form. 

Distribution : Seems to have a more southerly distribution than 
the foregoing species. Like the latter, it has also been found at 
Greenland. 

A. subtilia (GREG ) RALFS. 

HALF* in PUITCHARD L. 123. p. 835. VAN HBUBCK Synopsis 
(L. 88), p. 210, pi. 124, f. 7. Eupodixcus mbtilis GUEG. L. 74, 
p. 501. pi. 11, f. 50. 

Very rare. Occurred very scarce in the plankton from Kvan- 
angen M /i 1899, 0140 m, 

Distribution : Known from the coasts of England, Spain, The 
Mediterranean, The Azores and The Pacific Ocean. 

Mote. A. sparsus (GfiKG.) RATTR. seems to occur in the plank- 
ton from the northern and western coasts of Norway; but as it is 
difficult to discern between this species and A. Ehrenfargi, I have 
not included it in my tables. Besides, another form occurs, which 
certainly is specifically different from A. Ehrenforgi, arid is perhaps the 
same as the genuine Eupodisnts crassus W. SM, Earlier, I took 
it to be A. crassus VII. but have later become somewhat uncertain 
respecting this species, whose description (by DK TONI and RATTRAY) 
does not agree well with VAN HKUKCK'S drawing. In spite of 
considerable labour, I have not yet been able to come to any de- 
finite conclusion, so that I have not tabulated this form either. 

For further particulars, reference should be made to the chapter 
on bottom samples. 

A. subocellatos (GBITN.) RATTR, 

RATTK. L. 126, p. 145. Coscinodiscm curvatalus var. subocel- 
lata GRUN. L. 83, p. 83, pi. 4, f. 15. Actinocydus curvatulus 
JAN. in. A. SCHMIDT L. 128, pi. 57, f. 31. 

This beautiful diatom is very like C'jscinodiscm curvatulus and 
is probably often mistaken for it. Possibly, therefore, it is not 
quite so rare as it seems to be. 

Hitherto only found in a few plankton samples of 1900 (The 
Skjerstad Fiord, 3 /4, IV, V and XII; The Salten Fiord B A). 

Distribution: Certainly not sufficiently known. Judging from 
the available accounts, only found fossil and at various places in 
the Ant-arctic regions. 
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2. Melosirete. 

Tlmla**lo*lra CL. 
T. NordenftkiMdi CL. 

Occurs in great quantities in April (from the end of March 
into the month of May) during the inflow of diatoms, both along 
the western and northern coasts, 

Distribution \: Arctic and boreal species, occurs in the winter 
tolerably far south along the European coasts of the Atlantic and 
its arms (at least as far as The English Channel). On the west 
coast of Norway and at the Faroes in quantities in the months of 
March May, strangely enough in both localities in August with a 
less marked secondary maximum. 

T. gravid a CL. 

(PI. VI, tig. 4). 

Like the preceding species in almost every respect. Occurs of- 
ten together with it. Endocysts frequent in April. 

Distribution: On the whole the same as T. Nordcnskwldi, but 
perhaps less decidedly arctic. 

T. hyalina (GauN.) GRAN. 
(PI. VI, fig. 5). 

GRAN L. 65, p. 4. 7. Clevel GRAN L. 64, p. 29, pi. 4, f. 
6062. C. hyalinus GRUN. L. 48, p. 113, pi. 7, f. 128; L. 83, 
pi. 3, f. 28. Vix Coscinodiscus knjophilm GRUN. L. 83. pi. 3, 
f. 21. 

GRAN remarks (L. 65 p. 4), that he had at first suspected his 
new species, T. Clevei, to be identical with GKUNOW'S Coscinodiscus 
kryophiluSj but that he had not then seen the structure of the valve. 
Later, by the help of material from the Karajak Fiord (Greenland) 
he felt sure that the species were identical. As, however, CI/EVE 
(cfr. GRAN) calls attention to the identity of C. hyalinus GRUN. in 
Arctic Diatoms (L. 48) with T. Ctevei, GRAN has altered the 
name. 

That Thalasswsif'i Clciv.i GRAN and Coscinodiscus hyalinus 
GRUN. are identical, is quite certain. The only objection, which 
might be made to this, was, that in GRUNOW'S figure of Coschw- 
discus hyalinus no asymmetrical marginal apiculus is to be seen. 
By the kind permission of the Riksmusseum in Stockholm 1 have 
been enabled to compare the slides (of mud from the Kara Sea) in 
which GRUNOW found C. hyalinm, and I can affirm that there is 
always a well marked asymmetrical marginal apiculus, larger than 
the others. That this is not to be seen in GRUNOW'S figure is 
evidently (as is also the reason in the case of Porosim yhmaUs 
and others) because it may so easily be mistaken for a foreign body 
(dirt) which is only there as a matter of chance. (The preparations 
referred to were, in fact, rather dirty.) 

The specimens of C. kynlmws from the Kara Sea altogether 
plainly showed that this species is identical with the one which 
occurs on the northern coasts of Norway in the Spring. 

On the contrary, it seems to me to be open to considerable 
doubt as to whether C. hyalinus GRUN. and C. krt/ophilus GRUN. 
are identical. It is quite strange that GRUNOW, in an exceedingly 
careful and exact monograph on the family in question, should illu- 
strate and mention these species as different ones without hinting at 
any connection between them. Certainly he considered the asym- 
metrical apiculus to be characteristic of the one species only, C. 



Tcryopltilw; but there is, nevertheless, a great difference in the fi- 
gures, both with regard to structure and the marginal apioulL 
These latter are particularly small in C. Ici-yophilus, while in C. 
hyalinus they are very plain and comparatively large. The struc- 
ture too of C. kryophilus is considerably coarser than that of C. 
hyalinus, even if one does not put too much weight on the fasci- 
culi, which in the figure of (7, kryophilus are very clear and regu- 
lar, while in C. hyalinus they are indefinite. 

In material from Cape Wankarema (Vega Expedition) which 
material was also kindly lent to me by the RiksmusjBum, Stock- 
holm I really found a Coscinodiscus which seemed in every re- 
spect to correspond to C. kryvphilm. It had just that characteristic 
form of the asymmetrical apiculus, which is figured by GRUNOW, 
and also the very small marginal apiculi, which are much less 
conspicuous in comparison to the asymmetrical apiculus than is the 
case in C. hyalinm. (PI. VI, f. 6, a, b.) 

Distribution: On the arctic coasts of Greenland, Franz Jo- 
seph's Land and Jan Mayen. On the northern coasts of Norway, 
hero only observed during the time of the inflow of diatoms, when the 
species occurs in large quantities. Towards the south, it has been 

j found at Ona in Romsdal (in the Spring, not rare; cfr. GRAN L. 

j 70, p. 170). 

| Seems not to occur with us in the months of June February. 
If it does not then <-- as GRAN supposes ,,over-summer" at the 
bottom by the help of resting spores, it must if it is actually 

! found wanting in the other months of the year than just the Spring 

I ones every year be brought in from outside. 

j 

I T. decipiens GKUN. 

i (PI. VI, %. 3). 

Coscinodiscus dccipicns GHUN. in VAN HEUHOK L. 88, pi. 91, 
f. 10 (from Lamlash Bay). A. SCHMIDT L. 126, pi. 3, f. 88. 
Thalasxiofiira (/elatinosa HENSEN L. 87, p. 87. Orthosira angulata 
GREG. L. 74, p. 498, pi. 10, f. 43 and 43 b. 

As it seems to mo beyond doubt that GRUNOW'S Cose, decipiens 
is the same species as HKNSEN'S Thabtssiosira yelatinosa (as this 
species is understood by CLEVE and others), I have found it neces- 
sary to alter the name, the more so as HENSEN'S description is very 
incomplete. 

I 'have not had any opportunity of making comparisons with 
GRUNOW'S work (Algen und Diatomaceen aus dem Kaspischen Meere 
in Dr. 0. SCHNEIDER: Naturwiss. Beitr. z. Kenntniss d. Kaukasus- 
lander, Dresden 1878); but as GRUNOW himself figures a specimen 
from Lamlash Bay in VAN HEURCK'S Synopsis, I have thought that 
I could keep to this figure, which undoubtedly represents the 
same species which GLRVR, arid others after him, has called T. 
yelatinosa HKNH. GRUNOW remarks that the species is identical with 
Orthosira angulata GREU. 

GREGORY'S description (L. 74, p. 498) does very well too for 
our species, less the drawing. It is interesting that GRBGOBY has 
found the species occurring in chains. His opinion, viz. that these 
chains are constructed similarly to those of Melosira (where the 
j links touch each other), may no doubt be accounted for by the fact 
that the long marginal apiculi in a side view may so easily produce- 
the same image as the cells. 

In the plankton from the northern coasts of Norway, this spe- 
cies appears to vary considerably. Two principal series of forma 
occur, the one with numerous marginal spines and a not very plain 
excentric structure, but plain 'fasciculi; the other with fewer mar- 
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ginal spines and plainer excentric secondary curves. The figures 
referred to above belong to the latter form. There appears, how- 
ever, to be so much variety, both in the number of the spines and 
their distance from each other, and in the number of the fasciculi, 
that it does not seem adviseable to look upon the two series of forms 
as being specifically different. 

As the species does not always appear to be rightly under- 
stood, I have added a few remarks on its structure. 

Around a central areole there are, as in C. cxcentricut*, 1 
areoles forming, in conjunction with the central areole, an indistinct 
central rosette. From here the areoles decrease in size quickly and 
evenly right out to the margin. The secondary curves near the 
margin are nearly straight, often nearly to Vs of the radius reckoned 
from the margin inwards, but further in, towards the centre, de- 
cidedly concave outwards, as in C. excentricus. The valve is de- 
cidedly convex on account of the high and abrupt marginal zone, 
and is thus easily discerned from C. excentricwt, which is nearly 
quite flat. Besides Thalamosim decipiens always has the very long, 
bent marginal spines. An odd, asymmetrical, spine is always 
present. 

In side view the chains may very easily be taken for T. JVV- 
denskioldi, whose structure, however, is altogether different. 

Only observed during the inflow of diatoms, at which time it 
was abundant and frequently (especially in 1900) in large quantities. 

Distribution: Seems to be the same as that of Thcdassiosira 
Nordenskioldi and T. gravida, and is often met with in their com- 
pany. Yet, the secondary maximum in August is wanting (on the 
west coast of Norway and the FaerOes), and the species is, on the 
whole, very rare except at the time of the Spring inflow. 



Co*cino*lra GRAN. 



C poly chorda. (GRAN) GRAN. 

As I have mentioned in an earlier paper, (Tj. 92, p. 24.), this 
species may easily be confused with CoscinodiscMs lineatus^ as the 
characteristic transverse processus are often difficult to discover, 
and it seems possible that thy may bo altogether wanting. The most 
frequent form with 6 fasciculi corresponding to o transverse pro- 
cessus will, thus, on the whole, have the same structure as (Jose. 
lineatu*, only much finer. The specimens which I have tabulated 
as Cose, lintatus var. from a few places, are perhaps such forms 
of Coscinozim polychorda where the transverse processus are wanting. 

Marginal apiculi, granules and various other processus on the 
valves of diatoms seem to be rather inconstant, or at any rate very 
varying, which probably is owing to their being more or less in- 
completely silicated. 

Very rare, except at the time of the inflow of diatoms, when 
it is abundant. 

Distribution: On the whole, the same as 2 halassiosira Nor- 
demkioldi and T. gravida. It appears to occur all the year round 
on the west coast of Norway, where it has, at any rate, been found 
in most months; but it is common only during the inflow in the 
Spring. 

Poroslra n. gen. 

Structure of the valve is in the only known species very fine, 
In other respects as Podosira hormoide*. Over the whole surface, 



thickest along the margin, scattered pores which probably are the 
perforations of more or less plain short, hollow spines. Such are 
seen near the margin after destruction of the organic, matter by 
burning. 

Inside the margin at one spot on the surface, a large, strong, 
odd (asymmetrical) spine. The connective zono is apparently for- 
med of numerous rings, which, owing to their delicacy, are rather 
indistinct. 

Forms chains, of two or a few links, in which the latter are 
joined together by a short, and very thick, central mucilaginous 
band, in which one may with some difficulty discover line threads. 
The band seems almost to be structureless and is as good as in- 
visible in water, but is easily seen on colouring with various dyes 
o. g. methylone blue and gentian violet. 

Chromatophores, on the whole, the same as in Coscinodiscus, 
polygonally roundish discs scattered along the valves and the con- 
nective zone. 

It seems to me to be somewhat unnatural, like GRAN, to refer 
the following species to the genus Lauderia. 1 thiiik it would be 
best to limit that genus to those species only which form stiff 
chains of links which touch each other). On the other hand, the 
difference between this species and Tkalusriosini is so great that 
it should scarcely be considered as belonging to this genus either, 
notwithstanding that the chains, generally speaking, are similarly 
formed. There is too, according to my opinion, another important 
difference in the structure of these genera, which I hope to be 
able to explain more fully on a later occasion. 

The genus Podosira forms stipitated chains (of 2 or a few in- 
dividuals). Perhaps it will,, however, prove not to be possible to 
carry out a systematic classification based upon such principles, al- 
though it would seem to be an important consideration, in a natural 
i system, whether a chain colony is swimming freely about (plantonic) 
I or is fettered. On the other hand it may perhaps be found that 
several species of Coscinodiscus with scattered dots on the surface 
will find a more natural place in my proposed genus Poro#ira. 



P. glaeiali (GaiJN.) 
(Pi. vi, K. 7). 

Podosira hormoidcs var. vlac'taU* GRITN. L. 83, p. 56, pi. 5 r 
f. 32. P. ylacialls (GiiUN.) CL. L. 27, p. 24. Lauderia glacialitt 
(GiuiN.) GRAN L. 68, p. 111. 

Out of the pores of the valve extend fine threads, which are 
only seen with difficulty, in a very thick, short mucilaginous cy- 
linder, which connects both valves. Probably similar threads ex- 
tend without tliis cylinder. 

There are also near the margin, long fine, mucilaginous threads 
which extend obliquely outwards and downwards, and probably 
serve as a floating apparatus. Precisely similar threads are found 
in Thalassiosira gravida, whose structure is remarkably like that 
of the above species. 

Very scarce except during the inflow of diatoms, but then 
very frequent and often in great quantities, especially in 1899. 

Distribution: Yet unsufficiently known, but probably, on the 
whole, the same as Thalassiosim NordenskwJdi. Also found in the 
Kara Sea, Numerous in the year 1900 during the inflow of dia- 
toms in the Spring on the west coast of Norway. 

13 
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tt eel <* to ii em a costatum (GRKQ.) CL. 

Distribution: Very frequent on the west coast of Norway, 
often in large quantities. Occurs all the year round, but varies 
very much in quantity. On the north coast April May; here too 
there are very groat variations in quantity. Also more or less 
frequent on the northern European coasts of the Atlantic and its 
arms. Known too from a few places on the tropical coasts (Ben- 
gal, Java, Hongkong, The West Indies) and from Japan. 



Paralla sulcata (EURB.) <JL. 

Hardly a true plankton form, at any rate not with us. Is 
very frequent in bottom samples (cfr. the corresponding chapter) 
from Nordland and Finmarken. The few specimens which have 
been found in plankton samples, especially from deep water near 
the bottom, have probably come there quite by accident. The numer- 
ous valves which are found in bottom samples, cannot be considered 
to come from plankton, for then one would expect to find the 
species, at any rate occasionally, numerous in plankton samples, 
which is, however, as far as my experience goes, never the case, 
at least with us. Nothing is proved either by the presence of a 
few solitary individuals in samples taken far from the bottom, as 
such individuals may have been brought there with algae which 
have been torn away or when they are found in diatom slides 
may have been swallowed by Crustacea or similar small animals. 

Distribution : Frequent on the northern coasts of the Atlantic 
(on the American side from the coast of Central America) right up 
to Greenland and Franz Joseph's Land. Mentioned as occurring 
(February 1903) now and then in abundance in surface samples 
from the English Channel (L. 18). 



EURB. 
H. tscoticus (Kli-rx.) GBUN. 

No true plankton form. Frequent in bottom samples (cfr. the 
corresponding chapter). 

H. ftubWis HAIL. 

BAIL. L. 8, p. 10. f. 12. 

In a plankton sample from Malangen 3 Vi 1899, 300 m., 
a few single specimens were found which seemed to belong to this 
species. 

Hardly any true plankton form. 

H. stelliger BAIL. 

Doubtful as a true plankton form. Neither is it frequent in 
bottom samples. Perhaps come in with algae. 

Distribution: The northern European coasts of the Atlantic 
and its arms. 

On the west coast of Norway found all the year round in 
plankton, but always in small quantities. Mentioned from the 
English Channel in surface samples, occasionally numerous (especi- 
ally in February 1903), often together with Paralia sulcata. 



3. Enpodiscete. 

Roperla OHUN. in VAN HEUBCK. 
(L. 88, pi. 118). 

R. tesfiellata (Hop.) GRUN. 

GKUN. 1. c. pi. 118, f. 6 7. Eupodiscus tcsseltatus HOP. L, 
126, p. 19, pi, 3, f. 1 a, b. Actinocydus tesselfatus RALFS in 
PEITCH. (L. 123) p. 835. 

Peculiar structure (cfr. VAN HEUHCK'S Synopsis). It seems, 
however, that it may well be included, at any rate as a subgenus, 
in the genus Actinocyclus. 

This beautiful species occurs only singly and rarely in the 
plankton, in deep water samples in 1899: 18 A The Vest Fiord 
I, 0180 ra.; al /i Senjen, 0130 m.; ai /a Henningsvser, 0250 m. 

Distribution: Occurs, according to CLEVE, on the coasts of 
Scotland. Scarcely a literal, but certainly a true plankton form. 
Also known from the coasts of France and England. It has most 
likely been overlooked, and is probably more frequent than the 
few places mentioned would indicate. Also occurs on the west 
coast of Norway, but seldom (Feb. 1899). I have also seen it in 
oceanic plankton samples outside the north west coast of Norway 
(S/S Michael Sars 1901). 

Judging from its occurrence with us, it gives the impression of 
being a temperate, Atlantic, oceanic species. 



KHRB. 
L. 54, p. 270. 

A. scnlptus (W. SM.) RALFS. 

RALFB in PBITCII. (L. 123), p. 845, pi. 0, f. 3. VAN HEUBCK 
L. 88, pi. 117, f. 12, Eupodiscus sculptus W. SM. L. 134, I, 
p. 25, pi. 4, f. 39. 

No true plankton form. Frequent in bottom samples, both 
from the northern and western coasts of Norway. (Cfr. the corres- 
ponding chapter.) 



4. Asterolamprese. 
Actinoptyehu* undalatan (BAIL.Y) KALFS. 

I am not sure if this species really is a true plankton form. 
It occurs especially in deep water samples and always very scar- 
cely. It is not numerous in bottom samples either. 

Distribution: Has a wide distribution on the northern Euro- 
pean coasts of the Atlantic and its arras, and is found right up to 
Greenland. Is not considered by CLEVE and OSTENFELD to be a 
genuine plankton form. 

Is mentioned (L. 18, IV) as occasionally frequent in surface 
samples from the English Channel (Feb. 1903). In the same 
samples, other doubtful plankton forms, such as Paralia sulcata 
and Hyakdiscus stettiger, also occur more or less frequent. 



A*teromphaluft hept&ctls (Bute.) RALPS. 

Very rare: January 1899, especially in deep water samples. 
Distribution: With us a southern, oceanic species, which is 
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very rare both on the west and north coast, and especially (only?) 
occurs in the winter months. According to CLEVE (L. 40, p. 284) 
widely distributed in the temperate part of the Atlantic. 



5. Biddulphiete. 

RiddnlphU GRAY. 

B. aurita (LYNQB.) BB&B. 

Occurs very rarely in January and February, but much more 
frequently during the period of the diatom inflow, and then oc- 
casionally in larger quantities. 

Distribution: On the northern coasts of the Atlantic and its 
arms, right up to the arctic regions. (Greenland). Arctic and 
boreal species, on the west coast of Norway and off the FaerOes 
only found in the months of Spring. 

B. mobiliensis BAIL. 

Very rare and only singly. 

Distribution : Appears to be a southern form, which is not found 
all the year round on the coasts of Norway. On the west coast, 
it is most frequent in February and November. According to CLEVE, 
in large quantities on the coast of the British Isles. 

February 1908 in abundance in the English Channel (L. 18, IV). 

fttacampla groenlandica CL, 

(PI. VI t flg. 8). 

Only found twice: Brettesnes, 4 /4 1899, 3 m., IngOhavet 
24 /4 1890, 0300 m. 

Distribution : Arctic coast : Baffins Bay, Davis Strait, Green- 
land. Also found, single specimens, on the coasts of Bohuslan 
(Sweden) and Scotland. 



6. Chsetoceresc. 

I>e to ii 11 lit confervacea (CL.) GRAN. 

Lauderia confer vacea CL. L. 26, p. 11, pi. II, f. 21. Detonula 
confervacea GHAN L. 68, p. 113. 

Specimens, which seemed to belong to this species, were seen 
singly in one of the samples: Fblstad % 1899, in a surface 
sample (0 3 in.). 

Distribution: Baffin's Bay. A closely related species, D. 
cystifera GRAN 1. c. p. 113, pi. 9, f. 1520, has been found in the 
Lim Fiord in Denmark, in the winter. 

Hacteroftira GRAN. 
L. 68, p. 114. 

B. fragilis (GRAN) GBAN 1. c. 

Lauderia fragilis GRAN L. 65, p. 115, pi. 1, f. 1214. 

Occurs only during 1 the inflow of diatoms in the spring months. 
Very frequent from the beginning of April, often in great quantities. 

Distribution: Does not occur on the west coast of Norway. 
Decidedly arctic species. Found earlier by GRAN on the coast of 
Nordland and Finmark (April 1901.) Also known from Greenland, 
the sea west of Novaja Semlja (8/8 Heiradal, May 1900, cfr. 



GBAN L. 70, p. 170), several places on the north and west coasts 
of Iceland and Greenland (May and June 1898, cfr. CLEVE L. 40, 
p. 331) and right up to Spitsbergen and the sea between Spitz- 
bergen and Iceland (May and July 1899; cfr. CL. 1. c.) 



Ditylinm Brightwelli (WKbT.) GRUN. 

Rare and scarce. 

Distribution: According to CLEVE (L. 40, p. 325) very fre- 
quent in the English Channel, the North Sea and Skagerack, only 
scarce in the Atlantic. Can hardly be considered as native on tho 
west coast of Norway, but is found hero in small numbers in most 
months of the year. Numerous in February 1903 (scarce in May 
of the same year, L. 18, IV). Probably comes to us from the more 
southern coasts. 



Khlxoftol<*nia EHRB. 
R. alata. ttnioimv. 

Very rare and only scarce. 

Distribution: Widely distributed in the southern and northern 
temperate districts of the Atlantic. (Cf. O.LEVK L. 40, p, 337). 
In the English Channel occasionally frequent in February 1903 
(L. 18, JV). Hardly to be considered native on the west coast of 
Norway, but found in small numbers in nearly all the months of 
the year. Conies to us as a southern oceanic form. Also known 
from Mediterranean, the Indian and the Pacific Ocean. 



R. 



BRIOHTW. 



Only once found: Skroven 4 /a 1899, in a deep water sample, 
scarce. 

Distribution : Widely distributed from the warmer districts of 
the Atlantic right up to Greenland and Spit/borgon. On the west 
coast of Norway most frequent in the summer months. The same 
at the Faeroe Islands. Comes to us as a southern oceanic form. 
Also known from the Mediterranean, the Indian Ocean and the 
Pacific Ocean. 

I?. Shrtibsoli CL. 

Only found scarce in two samples: 12 /4 1899 Malangen 
0100 m., and 21 /.: 1900 Balstad, 050 m. 

Distribution: Distributed over the temperate European coasts 
of the Atlantic. Occurs on the west coast of Norway and at the 
Faeroe Islands all the year round, most frequent in the summer 
months. According to GHAN (L. 70, p. 173) at Ona (Romsdalen), 
occasionally, from May to October. It would thus appear to be 
stationary on the west coast of Norway, but not on tho north coast. 
Quite exceptionally found northwards right up to Greenland. Also 
known from the Mediterranean, the Indian Ocean and Japan (cf. 
CLRVE L. 40, p. 348). 

R. semiapinta HENS. 

Very rare and only singly. 

Distribution: Occurs as an oceanic form in large numbers in 
the arctic waters and in the boundaries of the arctic and Atlantic 
waters. Not frequent on the coast of the Faeroe Isles, nor on tho 
west coast of Norway, where it is, nevertheless, found in most 
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months, most frequent in November (1808). 
also known from Hudson's Bay. 

1?. setigera BRIGHTW. 



According to Ci*ivfi, 



Only once found: l4 /4 1899 Malangen, in a deep water 
.sample. 

Distribution : Neritic species, scarcely to be considered native 
to the Norwegian coasts. Known from the coasts of France, Eng- 
land and Scotland, as well as from the Skagerack and the west 
coast of Norway. Gives the impression of being brought to the 
latter from the southern coasts in the autumn, but also occurs in 
the winter and spring months, but always in small numbers. Has 
therefore probably also a (smaller) northern area of distribution. (Is 
reckoned by CLKVE to be a southern and northern neritic species). 



Coretliron hystrix 



Very rare and only scarce. 

Distribution: Comes to us as a southern oceanic form. On 
the west coast of Norway also very rare (1898). Rare too near the 
Faeroe Isles. Distributed in the Northern temperate Atlantic up 
to Iceland and East Greenland. 



EHRB. 
C. borcalte BAIL. 

Occurs in numerous samples, but always in small numbers. 

Distribution: Arctic and northern temperate, oceanic form, 
which often occurs in very large numbers in arctic waters and in 
the boundaries between these and the Atlantic. On the west coast 
of Norway, 1898, more or less frequent in most months, especially 
in May July. A similar state of things was found at the Faeroe 
Isles. 

C. densus CL. 

Does not seem to be frequent. Is, however, perhaps often 
mistaken for other forms. 

Distribution: Appears to be a southern form. 

C* deuaus CL. vnr. rudte CL. 

The form entered in the tables for 1900 under this name is 
uncertain. Although in side view as well as by its unusually coarse 
and coarsely dentate awns recalling the illustration of Chaetoceros 
borealis var. rudis in CLEVE'S Phytoplankton (L. 27) pi. 1, f. 5, it 
differs in some other points; neither do I know the shape of the 
terminal awns nor their direction in CLEVE'S species. 

It is, at any rate, very improbable that my species is the same 
as 0. caarctatitfi LAUD., which CLEVE (L. 40, p. 308) mentions as 
being the right name for the form which he previously called C. 
Itorealis var. rudis. 

C. d&nicus CL. 

Very rare and only scarce. Only found in a few samples: 
4 A 1899, Helle, 03 m., a % 1900, HOla, 050 m. and the Sal- 
ten Fiord, 6 A 1900. 

Distribution: The northern European coasts of the Atlantic 



and its arms as far as the Baltic. On the west coast of Norway 
it is found most months, but most frequently in the .summer. 

C. criophilus OASTB, 

Cfr. E. J0RGEN8EN L. 92. 

Only once found: 24 A 1899, in the sea off Ingfl, 
Distribution: Appears to be a decidedly arctic species, which 
often occurs in very large quantities in the arctic waters and in 
their boundary towards the Atlantic. Its distribution is, however, 
not sufficiently known, as it has been confused with the following 
species. 

C. convolntus CASTR. 
Cfr. E. J0BGEN8KN L. 92. 

Frequent during the inflow of diatoms in spring, often rather 
numerous. Otherwise scarce. 

Distrilmtion : Appears to be an arctic and boreal species, 
which often occurs in large quantities in the arctic waters and their 
boundary towards the Atlantic (.Tan Mayen 1897). On the west 
coast of Norway found all the year round, but always in small 
numbers. It may be possible that this species is neritic rather 
than oceanic. Frequent in May 1903 in the English Channel 
(L. 18, IV). 

C* at la title us CL. 

Frequent, but only as an exception somewhat numerous, gener- 
ally only scarce. 

Distribution: Arctic and boreal oceanic form, often occurring 
in very large quantities in the arctic waters and their boundary 
towards the Atlantic. (Cfr. E. J^ROKNBEN L. 92). On the west 
coast of Norway found in most months, but, as a rule, scarce. 
Common off the FaorOes in spring. 

C. decipiens Or, 

Frequent during the diatom inflow in spring, otherwise rare 
and scarce. Decidedly more frequent in the samples of 1900 than in 
those of 1H99. 

Distribution : Arctic and boreal oceanic form which seems to 
bear the change from the arctic to the Atlantic waters particularly 
well. Often occurs in abundance in the boundary waters. On the 
west coast of Norway, rather common, reaching its maximum in 
April (1898). This also the case at the Faeroe Islands. Also 
very abundant on the west coast of Norway in the months July 
September (1898). 

C. teres CL. 

Frequent in the samples, but always .in small numbers. 

Distribution: Arctic (oceanic?) and boreal form, which only 
as an exception appears to be found more numerous. On the west 
coast of Norway very scarce, though found in most months. Near 
the Faeroe Islands frequent in the months March June, at other 
times rare. At Ona (cfr. GKAN L. 70, p. 178) from March to 
July, most frequent in April. 

My opinion is that this is an oceanic species rather than a 
neritic one, and is hardly native on our coasts. (Has been repeat- 
edly found with endocysts, therefore, according to OBAN, neritio, 
but a form which may often drift far out into the open sea). 
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C. cvntortna ScHtirr, 

Generally speaking rare and scarce, only occasionally numerous 
during the diatom inflow in the spring of 1899. 

Distribution: More or less frequent on the northern European 
coasts of the Atlantic and its arms. On the west coast of Norway 
frequent, often numerous; most likely here native. 

C similis CL. 

Very scarce (in three samples) and only singly. 

Distribution: On the west coast of Norway somewhat fre- 
quent, especially at the beginning of the diatom inflow (March 1898). 
Does not occur in all the months of the year here neither. Off 
the Faeroe Islands not rare in the months of Aug. September 
1902, otherwise only once in March 1901 (cfr. OSTENPBLD L. 116, 
p. 573). According to GHAN L. 70, p. 179 on the north east coast 
of Iceland, scarce. Otherwise found more or loss scarce on the coasts 
of the North Sea and Skagerack. 

According to GHAN, this species is neritic (endocysts being 
found). My opinion is that it is probably neritic, but not likely to 
prove native with us. 

C. constrictus GRAN. 

Very rare and scarce, only found twice: u / 4 1899, in the sea 
off IngO, 0800 m.; V& 1899, VardO, 0200 m. 

Distribution: Occurs on the northern coasts of the Atlantic 
on the American side, off Iceland, the Faeroe Islands, Great Bri- 
tain and the coasts of the North Sea. On the west coast of Nor- 
way found in 1898 nearly all the year through, most numerous in 
April and November. Does not appear to be native on the nor- 
thern coasts of Norway. 

C% laciniosua HCH^TT. 

On the whole rather rare and scarce, although occasionally 
more frequent in the month of May 1899. 

Distribution: Northern temperate coast form. On the west 
coast of Norway frequent; occurs during most months, but seldom 
numerous. Rare round the Faeroe Islands. At Ona in Bomsdalen 
March October, reaching its maximum in May. (Cfr. GKAN L. 70, 
p. 178). 

C. brevis SCH(JTT. 

Cfr, E. J0KGENSEN L. 91, p. 12 and OSTENFELP L. 114, 
p. 295. 

Very rare and scarce, only found in two samples: 4 A 1899, 
Helle, 03 m.; % 1900, the Folden Fiord I, 0100 m. 

Distribution : Not sufficiently known, as this species has been 
confused with the foregoing one. Rare on the west coast of Norway, 
and generally found singly; noticed in the months of August, No- 
vember and December. In the English Channel in May 1903, 
scarce. Does not appear to be native on the northern coasts of 
Norway. 

C. Schiittii Or,. 

Very rare and scarce, only found in two samples: Lyngen, 
3 Vi 1899, 060 m.; Malangen ' J9 /i 1899, 0800 m. 

Distribution: Southern form, distributed along the coasts of 
the North Sea. Bather rare on the west coast of Norway, (1898: 
August September, November December). Often found in the 



open sea. Round the Faeroe islands, both in an easternly and west- 
ernly direction, at considerable distance out. in quantities in May 
1903 (L. 18, IV). Seems to come to us as a southern oceanic 
forrti. 

C. Willei GRAN. 

Rare and scarce, only found in a few samples. Most likoly 
the same form which is mentioned by OSTKNFKU> from the Faeroe 
Islands (L. 110, p. 573) as an intermediate form between 0. 
Schuttii and C. WiM. 

Distribution: Frequent on the west coast of Norway and 
probably native here. Distributed along* the coasts of the North 
Sea, and extends farther northwards than the foregoing species. 
Does not, however, appear to be native to the northern coasts of 
Norway. 

C. (liadrnm (KHRH.) GRAN. 

Common and in great quantities during the diatom inflow in 
spring; at other times rare and singly. Often found with end- 
ocysts. 

It is possible that there are, in this species, still included spe- 
cifically different forms. 

Distribution: Arctic and boreal coast form. Rare round the 
Faeroe Islands. Found in most months of the year, but as a rule 
not numerous, on the west coast of Norway. Very frequent at Ona, 
in Roinsdalon, in March April, less so in Juno July. (GHAN L. 
70, p. 179). 

C. fnreellatust HAIL. 

In large quantities during the diatom inflow in the spring of 
1899, less abundant in the samples of 1900. May easily be con- 
fused with other species, when its characteristic endocysts are 
wanting". In 1900 they were mostly absent. 

Distribution: Arctic coast form, widely distributed from the 
coasts of Iceland right up to the arctic regions, both on the Ameri- 
can and European side. Wanting on the west coast of Norway 
and round the Faeroe Islands. Frequent in March -April at Ona 
(GRAN L. 70, p. 180). 

C. curvfactus CL, 

Very rare and scarce, only found in two of the samples, Hel- 
ligvser, 'V. 1H99, 050 m., and Balstad, 31 /s 1900, 050 in. 

Distribution: Southern coast form from the temperate, Euro- 
pean coasts of the Atlantic, northwards to Skagerack, the North 
Sea and the west coast of Norway. On the latter coast, frequent 
in nearly every month of 1898, most numerous during the summer. 
Ona: March, July August, occasionally (GHAN L. 70, p. 179). 

Very seldom noticed as far north as Spitsbergen. Not men- 
tioned from the Faeroe Islands. 

C. dehilis CL. 

Frequent during the diatom inflow in spring, often in large 
quantities; at other times very scarce. 

Distribution: Distributed along 1 the northern European coasts 
of the Atlantic, the North Sea and Skagorack. On the west coast 
of Norway and round the Faeroe Islands very frequent, with maxi- 
mum twice a year, in the spring months and in August. Also 
found near Greenland. 
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E, Jergenwn. 



C. socialte LAUD. 



In large quantities during the diatom inflow in spring. Endo- 
cysts very frequent. 

Distribution: Arctic coast form. Occurs in quantities also on 
the west coast of Norway during 1 the diatom inflow in spring. 
Only occasionally round the Faeroe Islands. 



I b. Pennatte. 

7. Synedrew* 

Thala*glothrix OL. et 
T. longiu&ltna OL. et GRUN. 

In 1899 rare and scarce, in 1900 not observed. 

Dwtnlmtion: Oceanic species, distributed over the northern 
part of the Atlantic from the American to the European side, right 
up to Spitzbergen. On the west coast of Norway in 1898 found 
during- most months of the year, but always scarce. Very rare 
round the Faeroe Islands. 

T. nitzschioides URIN. 

(PI. vi t flg. u). 

G^UN. in VH. Syn. (L. 88), pi. 43, f. 710. 

(In the tables T. Frauenfeldii and T. Fr. var. nittschioides). 

This species is certainly the same as the one which, in nearly 
all plankton tables, is called T. Fraitenfeldii. Strangely enough, 
CLEVK refers (L. 40, p. 356 A 357) to VH. Synopsis pL 37, f. Il- 
ia aritf j for w the variety" javanica GKUN., f. 13. The species which 
corresponds to figures 11 and 12, and which I know from the 
IndiKn Ocean, is, however, very different from the one which is so 
frequently seen in the coast plankton in our latitudes. The variety" 
javanica GKUN. does correspond better with regard to the closeness 
of the puncta, but, in other respects, differs so much that it can 
hardly be considered to be the same as our common plankton spe- 
cies. On the other hand, it is also in structure so different from 
what is taken to be the main species that it cannot be united with 
it unless, (as perhaps is the case, although I have never seen any 
mention of such) there are a number of intermediate forms. 

But our plankton species, as far as I can see, corresponds in 
every respect to Thnlastriothrix? niteschioidcs GBUJ?. It is true that 
this species does not answer well to the characteristics of the germs 
Tlialtissiothrix, but is yet so different in important points from the 
genus Synedra that I think it should better be referred as a sub- 
genus 3 hala8#i.onenia <GRIW.) to Thahssiothrix rather than be re- 
tained in the genus Synedra. 

I have earlier thought, from the description given by De loni 
of the structure of these forms (L. 50, p. 672- 673), that all three 
(T. Frauenfeldii, T. 'javanica and T. niteschioidw) should be con- 
sidered as one species (cfr. E. JPRGENSKN L. 91, p. 22), but 
have since not found, after my own experience, any definite reason 
for so doing. 

More or less frequent, especially during the diatom inflow in 
the spring of 1900, but never noticed in such large quantities as in 
more southerly samples. 

Distribution: This species is certainly neritic, but the genuine 
T. Frauenfeldii is probably oceanic. Is widely distributed along 
the coasts of the northern Atlantic and Us arms, northwards as far 



as Greenland. On the west 
quantities in the spring. 



of Norway fcommon, to larga 




Fragtl 



Gu L. 22, p. 22, pi. 4, f. 25 a, b, GRAN L. 65, p. 8, pi. 1, 
f. 6-9. 

In large quantities during the diatom inflow, at other times 
absent. Strange to say it appears all at once in large quantities, 

Distribution: Arctic coast form. According to CLBVB also 
found in Hudson's Bay. Is not found so far south as Bergen, on 
the west coast of Norway. At Ona frequent in March April, 
according to GRAN (L. 70, p. 180). 

-F. cylindrw* QRDK. 
(Plate VI, fig. 9). 

GRUN. L. 83, p. 55, pi. 2, f. IS. GRAN L. 65, p. 8, pi. 1, 
f. 45. 

Occurs together with the preceding species in large quantities 
in spring. 

Distribution: On the coast of North Siberia, Frantz Joseph's 
Land and Greenland; in quantities in May in Davis Strait (CLEVE 
L. 26). Probably a neritic arctic species. Not mentioned, before 
from Norway. In the Barents Sea, 71 48' n. lat, *&> 8t^ >e. long* 
s % 1900, numerous together with the preceding species. 

JP. telandiva UHUF. 
(PI. VI, fig. 10). 

GRUNOW in VH. L. 88, pi. 45, f. 37. 

In some few samples from 1900 during the diatom inflow in 
spring a species was observed, which I think is identical with 
the one above mentioned, it occurred sparingly, but in rather long 
chains. I have not, however, succeeded in seing it in valvar view. 

Distribution: Jan Mayen (1. c.) By CLBVB also once observed 
numerous in the North Sea (L. 27, p. a), together with northern 
neritic species. 



8. Plagiogrammett. 



Williamtionii (W. 811.) GKUN, 



Hardly a genuine plancton form. Here, as on the west coast 
of Norway, probably brought in by (or torn off from) species of 
fixed algae (seaweed). 



Qrammatophora EHRB. 
G. ialandica EHRB. and G. oceanica EHRB. 

Not genuine plankton forms, only torn off from algae, or car- 
ried on with them. 
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Rhabdonema KUTZ. 
Jt. minuttun KCxz., K. arcuatum (LYNOB.) KOxz. and JR. adriaticum Ktftz. 

Not genuine plankton forms, most likely by accident brought 
along from fixed algae. 

Utrlatella unipunctata (LYNOB.) Ao. 

Very rare and scarce. The Vest Fiord Va 1899, 0200 m., 
the $gs Fiord II, U A 1899, 0200 m., and the Skjerstad Fiord 
V, % 1900, 0-420 m. 

Hardly a genuine plankton form, by chance brought in from 
fixed algae. 

Disfrilmtion : Widely distributed along the temperate coasts 
of the Atlantic. Also mentioned from Finmark, where it, however, 
to judge from the bottom samples, appears to be rare. 

jo. Nitzschiew. 
Bacillaria socialist GRBO. 

GREG. L. 75, p. 80, pi. 1, f. 45. VH. Synopsis (L. 88), pi. 
61, f. 8. 

(Wrongly entered in the tables as B. pctradoxa). 

Not a genuine plankton form. Only very sparsely and quite 
exceptionally noticed in the plankton. Frequent in the bottom 
samples. 

Distribution : The coasts of the Atlantic from Portugal to the 
arctic regions (Sea of Kara). Also mentioned from the Baltic and 
the Antilles. 



HARM. 
N. aerfata Or,, (including JY. fraudulent a CL.) 

Only found during the inflow of diatoms in spring, then almost 
always frequent, and often numerous. 

Distribution: Arctic and boreal species. It seems to be a 
neritic species, which may perhaps be native to our west coast 
where it is found more or less abundantly during most months (of 
1898), often in quantities, most numerous in May June. Off the 
Faeroe Islands generally very sparsely, but numerous in June 1898. 
Also known from Greenland, Spitsbergen and the Barents Sea 
(8/8 Heimdal 1900, 21 /6, 71 48' u., 49 38' east, sparsely). Cfr. 
CLBVB L. 40, p. 335, where be mentions the species as being 
specially distributed between Scotland, Iceland and Greenland. Ho 
also (1, c.) mentions that far. fraudutenta is known from the 
Mediterranean. It is therefore probable that there are two species; 
the one, N. fraudulenta Cu having a southern distribution and 
being probably oceanic, while the other is neritic and arctic. 

N. delicatissima CL. 

CL, L. 27, p. 24, pi. 2, f. 22. 

This species is so small more particularly so narrow, that it 
must be supposed as a rule to go through the net. In the plank* 
ton material at my disposal it has certainly in the majority of cases 
been retained by the colonies of Phceocyctis. 



Like the preceding, only found during the inflow of diatoms 
in spring, then frequent, and in all probability much more so thin 
would appear from the tables. 

Distribution: Probably, like the preceding species, really air 
arctic, neritic species, which, however, seems to thrive in the water 
mixed with the warmer Atlantic. Also, like the preceding- species, 
found off the Faeroe Islands. Known too from Spitzliergou and 
Skagerack where it occurs in winter. At Ona (cfr. GRAN L. 70, 
p. 181) frequent in June July 190 . 

N. hybrida OKUN. 
(PI. Vf, fig. 12). 

CL. and GEUN. L. 48, p. 79, pi. 5, f. 95. VH. Synopsis (L. 
88) pi. 60, f. 45. 

I have included, under this heading, a number of forms which 
frequently occurred during the inflow of diatoms in the spring of 
1899 and 1900, although generally only in. small numbers. They 
are not in every instance entered in the tables, and arc consider- 
ably more frequent than would appear from them. Seems to be 
a genuine plankton form. 1 have illustrated some of these forms 
(PL VI, fig. 12). Figure 12 a represents those which arc most fre- 
quent, but they are most often less distinctly constricted in the middle, 
often of an even breadth. 

Striae I have only seen on the one illustrated by fig. 12 e (about 
27 on 10 ji) which differs considerably from the ordinary foqn, also 
in the number of puncta on its keol (13 on 10 JA). 

The closely allied species N, (hybrida var.?) pMucrda GKUN. 
has the puncta on the keel somewhat closer (13 14 on 10 {*) but 
in other respects it answers better to the forms which I have ob- 
served. 

GHUNOW mentions (L c.) that there are a number of intermediate 
forms, which it is difficult to define, between A\ bilobutu and N. 
hybrida. All my forms have the keel puncta more widely separa- 
ted in the middle; they are often comparatively long and there 
is a decided trace of a central nodule. The keel appears to bo 
very eccentric I have, however, only in a couple of instances 
seen the species in valvar view, cfr. fig. 12 d so that there 
seems to be a connection with the forms which are related to N. 
dubia W. SM. 

Seems to be a genuine plankton form. It is (with us) only 
slightly siliceous and often occurs in pairs, quite rarely also in short 
chains of several links. 

Distribution: Arctic and boreal coast form. Known from 
Greenland, Spitzbergeu, the Barents Sea, (S/S Heimdal 1900, 81 /6, 
71 48' n., 49 38 east, in small numbers, the same form as with 
us) and the Kara Sea. Cfr. DE TONI (L. 50, p. 513) who men- 
tions it as occurring also on the coasts of Great Britain. 

AT. bilobata W. SM. 

W. SM. L. 134, p. 42. pi. 15, f. 113. VH. Synopsis p. 175, 
pi. 60, f. 1. 

Occurs very seldom and only singly. Hardly a true plank- 
ton form. 

Distribution: Widely distributed on the temperate European 
coasts of the Atlantic. 

JY. frigida GBUN. 

Cu and GBUN. L. 48, p. 94, pi. 5, f. 101. 

Rather rare and always in small numbers, there is a form 
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K. Jorgenaen, 



which corresponds to the illustration mentioned where there is given 
a front view* of this species. Besides typical forms, others also 
occur which are hardly any broader in the middle. 

1 have not seen this species in valvar view. It seems unlikely 
that my species should have the characteristic form of valve as 
illustrated by OKSTHUP, L. 188, pi. 8, f. 99 a e. 

Distribution: Arctic, neritic form, known from Greenland, the 
Barents Sea and the Kara Sea. 

N. arctiea Ot. 

(PI. VI, fig. 15). 

CL. L. 26, p. 21, pi. 1, f. 21, 22. 

Rather frequent, but always in small numbers, there occurs a 
species which it has been difficult to determine with certainly. 
It was noticed both in 1899 and 1900, but only during the 
inflow of diatoms, and is only entered in the tables for 1900, under 
the name of N. recta HANTXSCH, which is, however, a wrong one. 
1 thought afterwards that it might perhaps be a straight form of 
the high arctic species N. favisrima GKUN., but finally held to the 
designation N. arrtica CL. 

I have also here observed a number of forms which are more 
like each other than the corresponding ones of N. hyltrida. 

The keel is very eccentric, the puncta very little lengthened 
in width, 7 1 /? 10 on 10 ft, the two in the middle being more widely 
separated and there is a trace of a central nodule. The valvo is narrow 
lanceolate, acuminate. 

The coll in side view is long and narrow, linear, somewhat 
broader in the middle, with truncate ends. The connective zone 
longitudinally striated. 

Varies much in length, 00100 |i, the cell is 712 ft broad 
in side view, the valve 4 5 (i broad. 

Strangely enough no strije were to be seen. All the specimens 
I examined wore, however, thin walled. 

Seems to be with us a true plankton form. 

Distribution: On the north east coast of Siberia (Cape Wan- 
karema) and Davis Strait. Probably an arctic coast form. 

N. angular!* W. SM. 
(PI. VI, fitf. U). 

W. SM. L. 134, pi. 13, f. 117. VH. L. 88, p. 177, pi. 62, 
f. 11-14. 

Not a true plankton form. Cfr, the chapter on bottom samples. 

Rare and scarce during the diatom inflow a little form occurred 

(PL VI, fig. 14, a, b), which answers well to N. angutoris 
var. kariana GETJN. (L. 48, p. 89, pi. 5, f. 100). Length 36 
54 |i. 

(Lille Molla, J /4 1899; Seivaagen, 6 /4 1900). 

N. spathnlata BBEB. 

BREB. in W. SM. L. 134, 1, p. 40, pi. 81, f. 268. VH. Synopsis 
(L. 88), p. 177, pi. 62, f. 78. 

Very rare and only singly. 

Not a genuine plankton form. Occasionally found in bottom 
samples. (Cfr. the corresponding chapter). 

N. lanccolata W. SM. 

W. SM. L. 134, 1, p. 40, pi. 14, f. 118. VH. Synopsis (L. 88), 
pi. 68, f. 1-4. 

Like the preceding species. 



PI. VI, fig. 13 represents a very small form, which answera 
very well to N. laneeolatu var. pygmwa Cu L. 45, p. 481; L. 
26, p. 22, pi. 1, f. 19, 20. 

Length 30 (*., breadth 4 |i. The keel puncta are small and 
close together, about 14 on 10 jx, the two middle ones more widely 
separated, with a trace of a central nodule between them. 

This form which occurred 1 U 1899 Lille Molla can, however, 
hardly belong to N. lanceolate, on account of the keel puncta being 
so close together and also because of the distinct trace of a cen- 
tral nodule. CLBVB mentions this form from Cape Wankarema and 
Davis Strait. 

N. longissima (Bafts.) BALKS 
Rare and occurs only in small numbers. 

N. closterium (EHRB.) W. SM. 

Of very rare occurrence in the samples. 

It does not seem possible always with certainty to distinguish? 
between this species and A r . longissima. 

Hardly a genuine plankton form. 

Distribution: Common temperate coast form, widely distributed 
on the coasts of Europe. 

N. MitckeUiana GBEENI, 

GKEENLEAE L. 73, p. 107. 
Only noticed a couple of times. 
Not a genuine plankton form. 



jx. Surirellese. 

Mnrirella TUB?. 
&. fastuosu EHRB. and . late W. SM. 

are not genuine plankton forms. Cfr. the chapter on bottom samples. 

Campylodigetift KHRB. 
C. Tburetii BR&B. and C. angularls GBBO. 

occur frequently in plankton samples and now and then not in* 
small numbers, but they must, nevertheless, without doubt be looked 
upon as being accidentally brought in, as they are rather com- 
mon in bottom samples. 

C. Ralfsii W. SM. is also rather often found in plankton, 
samples. 

12. Cocconeidess. 

CooconeU EHBB, 
C. scutellnm EHRB., C. pimwt* OREO, and C. oostatA GBBG, 

occur only seldom and singly in plankton samples, and are probably 
accidentally brought in from fixed algae. 
(Refer to bottom samples). 
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13. Achnantheae. 



Wrongly entered in the tables as A. tamiata GRI/N. 

A. tamiata GRAN L. 66, p. 9, pi, 1, f. 10?, non GRITN. L. 48, 
p. 22, pi. 1, f. 5. 

In long, very compact chains, which strongly remind one of 
Fragilaria ocean ica and also show a similar comparatively coarse 
striation in side view. 

I have only once succeeded in seeing the valve from above, 
and then it was very evident that the species must be another than 
GRTJNOW'S, the distinct striation being also a proof of this. 

A. tceniata in the various publications on plankton seem to be 
different species, and one of them is probably the same as the one 
I have found. As I have not clearly seen the other valve, I will 
not venture to settle the species more definitely. 

The genuine Achnantties tceniata GRUN. is, however, quite 
another species. By the kindness of the Riksmuscum in Stock- 
holm, I have been enabled to examine the original preparations of 
bottom mud from the Kara Sea (cfr. GRUNOW L c.). 1 have also 
had an opportunity of finding the species in some of the niud 
collected, and in this way I have become convinced that the spe- 
cies really does as mentioned by CLEVIS form long, compact 
chains (PL VIII, fig. 27). 

GRUNOW'S illustration, which is very correct, very considerably 
resembles Navicula VanJwfleni GRAN. 

There are, doubtless, here very closely related species, but they 
form probably two, perhaps even three, quite distinct series. In 
this case, as so often, a remarkably large quantity of species is found 
in the arctic diatom plankton. 

There are at least here four Aclmanthes species which must 
bo kept distinct. First we have GRUNOW'S Achnanthes taeniata, 
which is comparatively thick-walled and strongly siliceous, and can 
therefore, hardly be the same as that which OESTRW mentions and 
illustrates (L. 189, pi. 2, f. 15) his being exceedingly thin-walled. Then 
we have the closely allied species A. (tceniata var.?) hyjwrborea 
GRUN. L. 83, p. 50, pi. 1, f. 4, 5. As far as I can see, this is 
the same species as I have illustrated pi. VIII, f. 28, from 71 
48' n. lat., 49 88' e. long. 31 A 1900 (Barents Sea, S/S Heimdal, 
a sample kindly given me by Dr. GRAN). 

To these must bo added the form which I have found in our 
northern coast plankton and OESTRUM'S from Greenland. 

Rather rare, but occurs in very long chains, only found during 
the inflow of diatoms in spring. 

Distribution: A. tceniata is an arctic, neritic species (Green- 
land, Spitzbcrgen and Kara Sea), which also appears to occur 
occasionally in large numbers in the Baltic Sea. 

24. Naviculese. 

WavicnJa BORY. 
N. directa RALFS. 

A. SCHM. L. 128, pi. 47, f. 15. 

Rather frequent during the inflow of diatoms in spring; 
but seldom occurs in any quantity. Is most likely a genuine plank- 
ton form. 



Distribution: Widely distributed in various forms on the coasts 
of the Atlantic, right up to the arctic regions. Also on the west 
coast of Norway (spring, 1900). 

IV. karlana GRIN. 
(PI. VII, %. 21). 

CL. and GRUN. L. 48, p. 39, pi. 2, f. 44. 

Under this name, a species is entered in the tables which 
occurred frequently both in 1899 and 1900, but only at the time 
of the inflow of diatoms, and seldom numerous. 

It is very thin walled, and most likely is a genuine plankton 
form. It has the usual two chromatophores, one on each side of 
the connective zone, symmetrically situated. 

This form does not, however, answer well to the principal 
species and the illustration referred to, hut very much better to 
N. frigida GRUN. L. 83, p. 51, pi. 1, f. 25, which CI.KVE (L. 25), 
considers to be a variety of N. kariana. 

The form which -I have observed is, at any rate, closely allied 1 
to A T . tcariana. The same form occurred in the sample before 
mentioned from Barents 8ea, S/S Heimdal, 1900, (cfr. under follow- 
ing species) in which the more thick-walled forms answered very 
exactly to N. frigida. 8uch a form is illustrated in pi. VII, 
fig. 21. 

Distribution: N. kariana seems to be an arctic 4 , and boreal 
neritic form, which also occurs in the North Atlantic. It is known 
from Greenland, Jan Mayen and the Kara Sea. The same form, 
which was found in the plankton from the northern coasts, also 
occurred in the spring 1900 on the west coast of Norway. 

1 have a few times noticed delicate chains of a diatom which 
is probably a Navicnla, and very likely the species just mentioned 
(N. friaida). The chains were much twisted. (PL VII, tig. 21 f).. 

N. VanhVffcal UUAN. 
Ul. VtT, fltf. 22). 

N. fityttentrionalis CL. L. 40, non OKSTR. 

Frequent during the inflow of diatoms in spring, occasionally 
in large numbers. Otherwise absent. 

1 should think it rather certain that this species is not a 
genuine Naricula. As I cannot, however, at present find any better 
place for it, I have entered it under its usual name. In the tables, 
I tried at tirst to distinguish between N. Mptmtrionalis and N. 
VanMfteni, as these are ordinarily understood, but [ had to give 
it up later, and this is the case in the tables for 1900. 

At any rate, there is only one species in the plankton under 
consideration. It is narrow boatshapcd; but as the connective 
zone is very slightly siliceous, it does not stand being treated with 
acids (but very well being ignited on cover-glass) and it is, there- 
fore, very difficult to get a valvar view of it. 

As GRAN (1. c.) mentions two species and under A 7 , Mjttimtrw- 
nalis remarks that it may easily be recogni'/ed in side view by 
the plain stauros, it seems to me that the central nodule here sug- 
gests the possibility of a stauros, which perhaps docs not exist. 
GRAN does not illustrate any central nodule in side view in his 
figures of A r . Vanhtiffmi (f. 32 b). This nodule is, however, plainly 
to be seen on specimens in my material, which in every respect 
(when seen as chains) answer so remarkably well to A T . Vanlwffeni 
that I have not the least doubt that they really belong to this 
species. With regard to the spaces between the links of the 
chains, they are, to be sure, most often seen in specimens, preser- 
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ved in formaline, when they have not been ignited on cover-glass; 
but they may be wanting arid sometimes be also very distinct in one 
and the same chain. It appears to me, however, that they become 
smaller and may even disappear altogether during the process of 
igniting. They are, however, also often wanting in specimens pre- 
served in formaline. 

It has not hitherto been possible to see any definite structure. 
<CLKVE, who considers this species to be identical with OSTBUP'S 
JV. septentrional^, has also mentioned that he has not been able 
to dissolve the structure. 1 have examined numerous specimens, 
.most of them in side view, and have noticed a narrow linear stau- 
roslike marking, which, however, was very indistinct, but I have 
not been able to discover anything further. 

Rather frequent during the diatom inflow in the spring, some- 
. times numerous; otherwise wanting. 

Distribution: Arctic coast form, known from Greenland and 
the Barents Sea (Hoimdal 1900, cfr. Gran L. 70, p, 182). Accord- 
ing to GHAN (1. c.) N. Vanhoffeni was very frequent in the Siger 
Fiord in Vesteraalen J3 /4 H)0l. Not observed on the west coast of 
Norway. According to CLEVE (L. 40, p. 333) also found in the 
Baltic. 



N. pelagica CL. 
(Pi. vi r, fig. 23). 

CL. L. 2ft, p. 11, pi. 1, f. 9. 

Was not so very rare in the plankton 1899. Only found in 
1900 in one of the samples: The Salten Fiord, f 'A, 0330 m. 

I have never succeeded in finding this species in material pre- 
served in alcohol or formaline. 1 only know it from slides, where 
it has been ignited on cover-glass, and have never seen it in valvar 
view. It answers fully to CLKVE'S description and illustration, so 
that there can hardly be room for any doubt as to its being cor- 
rectly determined. 

The peculiar hairs" are, according to my opinion, fragments 
of tho complex connecting zone and probably appear only after 
being ignited on cover-glass (or treated with acids, which, however, 
seems to destroy the cells). Is certainly very closely related to 
N. Vanhoffeni. 

Distribution: Arctic species, probably, like the foregoing, a 
coast form. Hitherto only known from Baffin's Bay, Davis Strait 
and the Barents Wea (S/S Heimdal 81 /& 1900, r). 



Ntanront'ig septentrional GKUK. 
(PI VII, %. M). 

GKUNOW L. 83, p. 53, pi. 1, f. 48. Namcida septentrionalis 
OEHTR. L. 139, p. 317, non Ou L. 40; ncc CL. L. 48, p. 8, DB 
TONI L. 50, p. 126, A. SCHMIDT L. 128, pi. 6, f. 37. Libellm? 
ftvptentrionalis OKSTR. L. 1.18, p. 439, pi. 8, f. 97. 

This species does not occur in our northern plankton. As be- 
fore mentioned, the species which CLEVK several times (e. g. L. 
40) mentions as Navieula ^jttantrwnalin OKSTR., is identical with N. 
Vanhoffeni GHAN, at any rate, in part, Judging from his remark 
on the contents of the cell (L. 65, p. 9) it would seem that GRAN 
also considers a form which is closely related to A r . Vanlwffcni to 
'bo N. aept&itrionalis O.ESTK., as he describes the contents of the 
cell in both cases as being the same. Stauroneis septentrionalis 
GBUN. has, however, quite another inner const ruction (v. below). 

As mentioned under the foregoing species, 1 earlier also conside- 



red a form to be Navieuta septentrional, which I afterwards found 
impossible to definitely distinguish from JV.. Vanhoffeni. Prepara- 
tions ignited on cover-glass (not treated with adds) always answer 
well to the description of N. septentriondliB, as the central nodule 
then becomes very distinct, and the spaces between the cells as 
before mentioned generally disappear. 

A careful examination of the ends of the valve cfr. pi. 
VII, fig. 22 and 24 will show that there is, however, here a 
question of two very ditferent species, for OESTRUP'S illustration never, 
in this respect, corresponds to tho appearance of N. Vankoffeni, 
as I have had ample opportunity of seing in numerous preparations 
of the latter. 

It is easily explained that OESTRUP'S species might be confused 
with A 7 . Vanhoffeni^ as he although very much in doubt, as he 
has himself observed refers the species to the genus Libellus. 
Soon after he changes the name of the genus, probably because 
CLEVE in the meanwhile (L. 26) has referred it to Navicula. 
OESTKUP neither illustrates nor mentions the connecting zone as 
being complex. As, however, the almost simultaneously discovered 
N. Vanhoffeni has a distinct complex connective zone, and was 
also found to occur as a pelagic species in long chains, it was very 
easy to confound these two species. 

For the first time I was aware that a species exists, which 
answers very precisely to OESTRUP'S drawing, by the previously 
mentioned plankton sample from the Barents Sea (S/S Heimdal, 
31 A 1900). GRAN mentions this sample in his last work (L. 70, 
p. 147) and enters both A'. Vanhoffeni and A T . septentrionalis 
OKSTR. from this place. There was, however, in this sample, a 
larger species with the same characteristic chromatophores as in 
N. Vanhoffeni and also with a distinct stauros, which was easily 
seen in water. As far as I can see, this must be a new species, 
which I have described below. 

That the species represented on pi. Vll, f. 24, is the same as 
Stauroneis septentrionalis GRUN., I see no reason to doubt, the 
more so as they were both found in tho same waters. (GHUNOW'S 
species was found on the ice on the west of Novaja Semlja). The 
species seems to have a partiality for the neighbourhood of ice. 

As it lias not previously been found as a pelagic species in 
chains, I adjoin the following short description. 

Valve linear, more or less distinctly cuncate towards the ends, 
which are either broad and rounded or almost square. Length 
22-27 |i, width 4 S'/s |), 

There is a distinct contra! stauros, which does not reach right 
out to the sides of the valve, bounded by two lines, which are 
parallel nearly out to the edge, where they are clearly divergent. 
Between them near the margin are 1 2 short, coarse stria*,, simil- 
arly radiating. The rest of the valve is transversely striated; the 
striae, however, are only seen with difficulty, with the exception of 
those which are more widely separated in the middle. Forms long, 
firm chains where the cells lie very close to each other, also at 
the corners. On being ignited on cover-glass the chains break and 
the ends of the cells become slightly separated from each other, 
(Cfr. pi. VII, f, 24.) 

Contents o/ the cell: As far as can be seen from the pre- 
served specimens, from the central protoplasm mass in which the 
nucleus lies extend upper and lower arms (probably 4 in all, 2 
upper on either side and two lower). Whether these unite to form 
the usual chromatophores which are found on the connecting zone 
in the genus Navicula, 1 have not been able to decide. But the 
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remarkable contents of the cells of N. Vanhoffeni are at any rate 
not found here. 

Aohnanthes hyperborea GBTO. is a puzzlingly similar species. 
GBUNOW mentions too that Stauroneis wptentrionalis might perhaps be 
the lower valve of an Achnanthes. It appears, however, that he, both 
in this instance and with regard to Achnanttws twniata, at once 
came to the correct conclusion. 

As before mentioned, Achnanthes hyperborea was also found 
in the sample from the Barents Sea, but only in small numbers. 

Judging from my experience, it would seem possible that there 
is yet another species, answering to A r . septentrional OKSTR., to 
be found in the bewildering wealth of species in the arctic, neritic, 
diatom plankton. As, however, the difference between OESTBUI^S 
species and Stauroneis septentrionalis seems to be so slight, I have 
thought it best at any rate for the present, to consider them to be 
synonymous. 



Stauroneis Grant JORO. n. sp. 
(PI. VII, flg. 25). 

Forms chains in which the cells touch each other except to- 
wards the ends, where the cell in side view appeal^ to be narrowed 
otf uniformly (outlines arched). 

On being ignited on cover-glass, the connection is still further 
severed, so that the cells only touch each other in their middle 
half (more or less). The ends are sharply bent so that the colls 
of the chains in material preserved in alcohol look as if the ends 
were cut off in a straight line by a -sharp knife. 

There is a small central stauros, bounded by two parallel lines. 
No other structure was seen on the valve. 

The connecting zone complex as that of Navicula Vanhoffeni. 
As in the latter species, the connecting complex membranes are 
seen between the ends of the cells. They are, however, as a rule 
rather indistinct. 

The contents of the cell are generally speaking the same as 
in Navicula Vanhoffeni, with which species titiuroneis Grant is 
very nearly related. 

Length 5457 jt. 

I have not been able to identify this species with any of those 
hitherto known. It may perhaps be the same as that which 
GBAN L. 70, p. 147, mentions from the Barents Sea, 31 A 1900, as 
Navicula septentrionalis. Jt does not, however, appear to be iden- 
tical with the one which he mentions from Greenland L. 05, p. 9, 
as the above species is considerably larger. 

Moreover, the only species with which, according to my opinion, 
it would be possible to unite it, would be Stauroneis pdlucida CL., 
which species is mentioned by CLEVE from Cape Wankarema (L. 
45, pi. 35, f. 10). CLEVE'S illustration, however, resembles it very 
little; the species is though, according to OKBTRUP (L. 138, p. 440) 
exceedingly variable. 

Occurred singly in one sample: Porsangor fjord, 27 A 1S99, 
075 m. 

Distribution: Hitherto otherwise only known from the Barents 
Sea, 71<> 48' n. lat., 49 38' e. long. (S/8 Hoimdal JU A 1900). I 
have also seen a short chain from the Kara Sea (the Swedish 
Jenissei expedition, 1875). In this slide, there was also a short 
chain of the species which 1 have entered as Stauroneiu 
trionalis GBUN. 



Hfhlzonema Grevillei An. 

Only by accident brought in with higher algae. Common 
among bottom algae on the west coast of Norway. 



W. SM. 

P. angnlatum (QUKK.) W. SM. mi<1 P. Normanni RAJ.KS (~ P. afftne UBUN.) 

Not genuine plankton forms, only accidentally brought in. 
The latter species is very frequent in bottom samples. 
Also occur now and then singly in the plankton P. formomm 
W. SM. and P. balticum (KHKB.) W. SM. 



P. tcncrtim JORO. n. up. 
(PI. Vlf, tiff. 17). 

P. Stuxbergi CL. L 48, p. 54. pi. 4, f. 74 (?). 

Under this name, a species is entered in the tables which cer- 
tainly is a genuine plankton form, as in some of the samples 
(Hombaken 8 A and Skjomen % 1H90) it was quite common, and 
occasionally occurred in largo quantities. It was also now and 
then found during the inflow of diatoms in the spring, especially 
in 1900, but then always in small numbers. 

The species corresponds so well, in all important points, with 
P. Stuxbergi CL. and GHUN., that I have been in doubt as to 
whether or not it should be entered under that name. Finally I 
came to the conclusion that I ought to <lo so, as will be seen on 
reference* to the tables for 1900. 

There were, however, chiefly three things which made me 
provisionally enter it as a separate species. First, because it is 
one of the few species of Plcurot>iywu which is really planktonic; 
secondly, it is very thin walled and is easily deformed when ignited 
(a fact not mentioned with regard to P. tituxbwyi) and finally, 
CLEVK classifies his species under the division Rhoic^iyma (L. 24, 
p. 41), while I was convinced by examination of preserved material 
that, seen in side view, it is not bent. 

When ignited on cover-glass, it loses as already mentioned 
its shape, and 1 have often seen specimens which, after being 
treated in this way, give the) impression of being a Rhoico- 



Distribution of P. Stttxtwy'ri: Greenland, Frantz Joseph's Land, 
Kara Sea. Probably an arctic coast form. 

P, delicntulum W. SM. 

(PI. VII, %. 18). 

Very like P. karicnunn GHUN. L. 48, p. 50, pi. 3, f. 9, 
which is referred as a variety to / J . defied tuhnn \V. SM. by Gnu- 
NOW with some doubt, and to P. donyahnn W. SM. by CLKVK. It 
is also very like P. /alias (Giu N.) PKHAM., which is considered a 
variety of P. ehnyattitn both by CLKVK and GKUNOW. These forms, 
however, all differ from the one observed by me by the transverse 
Stria 4 being closer than the oblique ones, while the contrary is 
rather the ease in my form. 

Very rare: 4 A J85M) Folstad, 03 in. Very closely allied 
forms also occur, but always very sparsely (and only during the 
diatom inflow). 
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P. tenuissliuum W. KM. vnr, hyperborea GRI:N. 
(Pi. vn, %. 19). 

GHUN. L. 48, p. 58, pi. 4., f. 77. 

Answers well to GIUJNOW'S illustration and description, but is 
also very like P. tipmccri W. SM. r<rr. lorealis GRUN. 1. c. p. 60, 
pi. 4, f. 79. 

Very scarce and rare: Lille Molla, 1 U 1899, near the surface ; 
FOlstad 4 A 1H99, 03 in. 

Distribution: The Kara Sea. 

P. fasciola (KIIRB.) W. SM. and P. ttnuiroatre (JRI/N. 

Both these species, the latter of which is considered to be a 
form of the former both by OLEVE and others, occur occasionally 
during the spring diatom inflow, but always very sparsely. It is 
doubtful if these species really are plankton forms. P. tennirostre 
.seems to be the more frequent. 

Strange to say, I once saw oblique striae very close to each 
other (but only in one direction), closer than the transverse striae, 
about 27 on 10 jt. The transverse striae were only discernible near 
the raphe, about 20 on 10 ;x. Longitudinal lines were only to be 
seen at the ends, somewhat wavy (PL VII, f. 20). 

Generally speaking, striae were not seen in the specimens 
(which were thin walled), so that 1 cannot decide whether the 
difference mentioned between P. -foisciola and P. tmuirostm holds 
good with us or not. At any rate, the shape of the latter species 
is very characteristic. 

Distribution : P. fasclola is widely distributed on the European 
coasts. P. tenuirostris is an arctic form, known from Greenland 

the Kara Sea. 

P. ntivfculaceum HR&B. 
Not a genuine plankton form. Refer to bottom samples. 



urcticum CL. 

Rare and scarce. Hardly a genuine plankton form. Seems to 
he a frequent bottom form on the west coast of Norway,, and pro- 
Mbly also on the north coast. Refer to bottom samples. 



Anricnla complcxa (GREG.) DK T. 

Only once found, singly: Rornbaken 8 /-' 1899, -40 m. 
Distribution: The coasts of Great Britain. Rare on the west 
<5oast of Norway. Also mentioned from Barbadoes. 
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j. Prorocentraceae STKIN. 
Prorocentrum xnictins KHRB, 

Only once found, very scarce: Henningsvaer, 17 /i 1899, 
180 m. On account of its small size it goes through the not. 

Distribution: Probably a coast form from the temperate 
European coasts of the Atlantic and its arms. Known from the 



North Sea, (from the English Channel, not rare, May 1903 L, 18, 
IV), Skagerack, the Baltic and the west coast of Norway, here 
rather scarce. Probably brought to us from southern coasts. 



Dinophy*!* EHHB. 

D. acute EHRB., JORG. 

JORG. L. 91, p. 28, pi. I, f. 2. 

Rather common in the samples, but always rather scarce, 
Distribution: Seems to be a northern, but not an arctic, form, 
which is frequent both in the open sea and on the coasts. Known 
from the waters between Norway, Scotland, Iceland and Greenland 
as well as from the North Sea, Skagerack and the Baltic. It 
appears to be stationary on the west coast of Norway and near the 
Faeroe Islands and Iceland, probably also on the northern coasts 
of Norway, where it has been found at several places by GKAN 
in the summer and autumn months. (Ofr. GRAN L. 67). 

D. nor regies CLAP, et LACHM., JUKO. 

JOHO. L. 91, p. 29, pi. 1, f. 36. 

Occurs in many of the samples, but always in small numbers. 

Distribution: Not sufficiently known. The species, however, 
appears mostly to have the same distribution as />, ovuta. Seems 
to be a northern form. Known from the Nprth Sea (from The 
English Channel, r May 1903), Skagerack and Cattegat, Scotland, 
Jan Mayen and the west coast of Norway, where it is found, but 
only sparsely, during nearly all the months of the year. 

JD. acuminata CLAP, et LACHM., JORG. 

JORG. L. 91, p. 30, pi. I, f. 79. D. Vanhofleni OSTKNF. 

Very rare and scarce. 

Distribution: Not sufficiently known. Seems to be a northern 
form, but scarcely native with us. Rather frequent on the west 
coast of Norway in the summer and autumn (of 1898), but gener- 
ally scarce. Also known from Greenland, Iceland, the Faeroe Is- 
lands (very rare) and the Baltic Sea (LEVANDEB). 

Perhaps it comes to our west coast from Iceland. 

D. rotundata. CLAP, et LACHM. 

D. Michaclis auct p. p. 

Rare and scarce. Found in small numbers by GKAN (L. 67) 
at several places on the northern coast of Norway in the months 
of .July October 189899. 

Distribution : Seems to be a northern, oceanic form. Known 
from the North Sea (southwards to the English Channel, r in Fe- 
bruary and May 1903), Skagerack and also mentioned from the 
Baltic. On the west coast of Norway in the months of April De- 
cember 1898, always in small numbers. 

Z>. howunculus STEIN. 

STEIN L. 135, pi 21, f. 18. 

Only found in one of the samples (two individuals). Helligvaer 
12 A 1899, 050 m. 

Distribution : Widely distributed in the wanner parts of the 
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temperate Atlantic, and only occasionally and exceptionally carried 
&s far north as Lofoten. 

Does not occur on the west coast of Norway. 

Podolampaei palmipes BTKIN. 

Very rare and only singly: The Vest Fiord I, 13 A 1899 
050 m. and 0180 m.), TranOdybet 2 -/s 1900, 0600 m. and 
The Folden Fiord / 4 1900, 0530 m. With us a form which is 
only accidentally and exceptionally brought in from the south. 

Distribution: Oceanic form, widely distributed in the tropical 
and temperate parts of the Atlantic, northwards in the summer 
(cfr. CLKVB L. 40, p. 270) right up to near Iceland. On the west 
coast ot Norway very rare and only singly. Seems to be cosmo- 
politan in all the warmer seas, as it is also mentioned from the 
Mediterranean, the Red Sea, the Indian Ocean and the Pacific 
Ocean. 



Oxytoxiuii dip loco nut* STEIN. 

Only one specimen found (therefore determination not fully 
reliable): The Skjerstad Fiord V, % 1900, 0420 m. 

Like the foregoing, an accidental southern form. 

Distribution: Southern oceanic form, from the warmer parts 
of the temperate Atlantic. On the west coast of Norway also only 
once found in 1898. 



Pyrophttcns horologinm STKIN. 

Rare and scarce; found, however, in several samples. Seems 
to be entirely absent during the spring diatom inflow; then it was 
only found in one deepwater sample from one of the fiords: The 
Folden Fiord % 1900, 500-400 m. 

Distribution: Southern form, according to CLEVE, properly a 
tropical oceanic form. Probably has a wide distribution in the 
'warmer temperate waters of the Atlantic. As it is easily over- 
looked, its distribution is hardly yet quite sufficiently known. 

Its comparative frequency on the coasts of Norway might sug- 
gest either that it is able to thrive well in the coast waters at 
our latitudes, or that there are two different species of which the 
one is a tropical oceanic one riot occurring with us. 

C4onyuulax spinifera (DIES.) CLAP, et LACHM. 

Very rare and scarce, only found in some few of the samples: 
The Ogs Fiord, 14 /3 1899, -90 m., in the sea off Senjen 18 A 
1899, 080 in., HOla 20 /3 1900, 050 m.; Balstad I, V 1900, 
050 ra.; The Skjerstad Fiord XII, 0500 m. 

Distribution: Is considered by CLEVE to be a neritic species. 

There seems to be, judging from CLKVE'S accounts (L. 40, 
p. 249), two different species, a boreal or arctic species and a more 
southerly one, which is probably oceanic. Its occurrence on our 
northern coasts also suggests that our species is oceanic, 

GRAN (L. 67) mentions Gonyaulax spinifera as occurring in 
small numbers in the Eids Fiord (Nordland) in the months of 
July September 189899. 

Two species occur also on the west coast of Norway (cfr. E. 



JORUENBEN L. 91, p. 84). 

Baltic. 



The lesser of these is also found in the 



Protoccratium reticulatum (CLAP, ft LACHM.) BI'TSCHU. 

Very rare and generally in small numbers. As it is, however, 
so small that it is not retained by the net, it is probably found 
more frequently than appears. 

Was found in 1900 principally in deep water samples. 

Distribution: Not sufficiently known. Is considered by CLKVK 
(L. 40, p. 277) to be a neritic northern or arctic form. It is found 
most frequently on the American side. On the west coast of Nor- 
way in 1898, generally very scarce. 



lenticulu 



Rather frequent, especially in tolerably deep water, often rather 
numerous. Seems to be altogether absent during the spring diatom 
inflow. (JUAN (L. (>7) found it at several places on the northern 
coast of Norway in the months of July October 189899, but 
generally in very small numbers. 

Distribution: According to OLKVK, a southern oceanic species, 
widely distributed in the warmer parts of the temperate Atlantic. 
Also known from the North Sea (from The English Channel. Feb. and 
May 19U.'J) and the Cattegat. Rather frequent on the west coast 
of Norway (1898). 



IVridinimn EHRB. 

P. depression BAIL. 

A r ery frequent, often in quantities. Much scarcer during the 
spring diatom inflow. GRAN found it at Bodo" and in tho Kids 
Fiord in the months of .July October 18981)9 frequently. 

Ditt'lribntion : Seems to be an arctic and boreal neritic species, 
which is stationary both on the north and west coast of Norway. 
Widely distributed in the colder part of the northern Atlantic, 
chiefly on the coasts, from the American side, to Greenland, Ice- 
land, (Faeroe Islands, the North Sea), Norway and right up to 
Spitz-bergen and Novaja Semlja. 

P. oceanicam VANHOP, 

Surely a good species. 

Was not so rare in 1899, but always in small numbers. Not 
noticed in 1900. Absent during tho spring diatom inflow. 

Distribution : Southern oceanic species which, according to 
CLEVE is widely distributed in the wanner part of tho temperate 
Atlantic, and penetrates northwards right up to Greenland. Very 
rare and scarce round the Faeroe Islands and on the west coast 
of Norway. Also known from the Red Sea and the Indian Ocean. 

P. divergent) Euan. 

P. hmticulare (Emm.) JORO. L. 91, p. 37. 

As this species is now in most works on plankton mentioned 
under the name of P. diverijuns EHRB., I have, at any rate pro- 
visionally, found that I oughi to use this name instead of the more 
explicit one, P. lenticular?. I hope in a later work to be able to 
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give a more detailed description of the species of Peridincea which oc- 
cur on the coasts of Norway, but as this work is, as yet, only in its 
beginning, I have tried as far as possible to use the accepted names, 
even if I do not always agree with them. 

Common, often in quantities, except during the spring diatom 
inflow, when it is rather rare and scarce. GKAN found it at several 
places on the northern coasts of Norway in the months of July 
October 189800. 

Distribution : According to CLEVE, this is a southern, oceanic 
form, widely distributed in the warmer part of the temperate At- 
lantic, northwards to Iceland, Scotland, the North Sea, Skagerack, 
Cattegat, the west coast of Norway and (sometimes) right up to 
Spitsbergen. 

It is stationary on the whole of the coast of Norway, and 
especially on the west coast frequent in the summer and autumn. 

P, contemn (GRAN) OSTENF. et SCHM. 

OSTKNF. et SCHM. L. 117, p. 174. GRAN L. 70, p. 189, f. H. 
P. diverges var. conim GRAN L. 67, p. 47. P. lenticulare v. 
Michaclis (EHRB.) JOKG. L. 91, p. 37. 

Undoubtedly a good species. 

Occurs in rather a largo number of the samples, but quite 
exceptionally in any quantity. GRAN found it in the Kids Fiord 
(Nordland) in rather small numbers in the months of JulyAugust 
and October 189899. 

Distrilmtion : GUAN (L. 70, p. 11)0) considers it to be a tem- 
perate Atlantic oceanic form, which also seems to agree to my 
material. On the west coast of Norway it is found all the year 
round, but generally only in small numbers. Found in the English 
Channel (February and May 1903), oif Scotland, in the North Sea, 
the Skagerack and Cattegat and the Baltic, as well off Beeren 
Eiland (very sparsely). 

P. pentagonnm GRAN, 

GRAN L. 70, p. 191, f. 15. 

-. I know this form very well from the west coast of Norway, 
wKfere it occasionally is abundant, but I have been in some doubt 
as to whether it should be looked upon as a young, undeveloped 
jform or a special species. 

Occurs rarely and in small numbers, but is possibly overlooked. 

Distribution: Not sufficiently known. GRAN is probably right 
in considering it to be a northern form. In 1898, it was occasion- 
ally abundant on the west coast of Norway. 

P. pallidum OSTKNF, 

OSTENF. L. Ill, p. GO; L. 110, p. 581, 582, f. 130. 131. 

P. pMuruhnn (BEBOH) JOKG. L. 91, p. 38. GRAN L. 70, p. 186. 

I agree with OHTENFELD in considering this species to be dif- 
ferent from the following one but not with respect to the use of 
the name P. pellncidum (BEKGH). As it is, however, excellently 
described by OSTBNFKLO (1. c,), it will be most practicable for the 
present to use the names he does. 

Rather frequent, but generally in small numbers. Found by 
GRAN at many places on the northern coast of Norway in the 
months of July October 189899, but only in small numbers. 

Distribution: Arctic and boreal (properly neritic?) species, 
known from the North Sea (from The English Channel, frequent 
in May 1908), Skagerack and .Cattegat, the west coast of Norway, 



Scotland, the Faeroe Islands, Iceland, Greenland, Jan Mayen and 
Spitzbergen. Stationary on the west coast of Norway, especially 
numerous in the summer months. 

P. pcllucidum OSTEHF. 

OSTENF. L. 116, p. 58, f. 129. 

There are several species which are more or less allied, which, 
may easily be confused with this form. Besides, -on account of its 
minuteness, it easily passes through the net, and is therefore not 
specially tabulated. 

It was, however, only occasionally found in the samples. 

Distribution: Seems to be an arctic and northern temperate 
(boreal) species, which is by OSTENFELD considered to be neritic. 
According to CLEVE L. 40, p. 268, it has been found at many 
places on the American side up to Greenland and Spitzbergen. 
Occurs also on the west coast of Norway (in April and May 1901). 

P. pedunculatum BCHUTT. 
(PI. VIII, fig. 29). 

Shape: In dorsal view the upper half is broadly conical, with 
a rather long cylindrical apical tube. The lower half is broadly 
conical, the outlines showing a shallow sinus on each side and at 
the lowest part. In side view the upper half is still conical, the 
outlines of the lower being rounded, and then evenly narrowed, 
most clearly on the posterior side, towards a broad, rounded lower 
part. The dorsal half is larger and more prominent than the ven- 
tral. The excurrent basal spines are somewhat nearer the ven- 
tral side. 

Girdle: The girdle in side view is almost in right angle to 
the longitudinal axis. On the ventral side the left end lies lower 
than the right, about as much as a piece equal to the height of the 
girdle. Definite radial rays (thickenings). 

Basal spines: The basal spines are directed somewhat for- 
wardly (towards the ventral side), especially the left one. Both 
broadly alated, the ventral wing being all at once broader towards 
the base, so that its contour turns almost at right angles to the' 
direction of the spine (as is the case in Podolampas palmipes). In 
this way, in certain positions, the species appears to have a short, 
broad winged ,,lbot it between the two others. 

Contents of cell: The same in colour as in P. pallidum. 

Dimensions: Width 47 (x, height 51 i*. Basal spines 17 |i 
prominent. 

As yet, I have only seen few specimens of this species. Nei- 
ther am I sure that it is identical to SCHUTT'S, so that I have 
given a description, which, however, should only be taken as a 
preliminary one. 

The peculiar suddenly broadened wings at the base of the ven- 
tral side of the basal spines are only seen with difficulty, but the 
one which belongs to the left spine is easily seen when the spe- 
cies lies on its ventral side with the apical tube down (and the 
spines up). As far as I have been able to see this wing on the 
left spine is directed out towards the right, on the right one, on 
the contrary, but little to the left, almost forwardly (ventrally). 

The long apical tube has a very characteristic form in SCHUTT'S 
figure. This form is also found in my specimens, but is due to- 
seams, not to the actual contour. 

It may be a question as to whether ray specimens belong to 
P. tristylum STEIN, a species which I do not know, but which, at 
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any rate, cannot be identical to P. pellucidum BEHGH, as mentio- 
ned by BitoscHLi (L. 19). P. tri&tylum v. ovata SCHROD. is un- 
doubtedly another species. 

Very rare and very scarce; occurred together with oceanic and 
southern forms in Tranttdybet 22 /* 1900, 0600 m. The same form 
is very rare on the west coast of Norway : The By Fiord of Ber- 
gen 8 % 1901, 0-400 m.; The Oster Fiord, % 1901, 2550 m., 
100200 m. I have also seen it from the Stor Fiord in S0nd- 
m0re (S/S Michael Sars 1900, st. 3, 10030 m.). 

P. pedunculatwn is, according to CLEVE, a southern tempe- 
rate, oceanic species, distributed in the Atlantic from rather far 
south northwards to the neighbourhood of Iceland (rarely). 

P. Steinii J6no. 

JOBG. L. 91, p. 38. P. Michaelis STEIN L. 135, p. 9, f. tt 
14, non EHBB. CL. L. 40, p. 2(58. 

Occurs in quite a large number of the samples, but always 
sparsely. The species seems to be absent during" the spring diatom 
inflow. According* to GKAN (L. 67) in small numbers in the Eids 
Fiord and Ofoten in the months July August 1899. 

In the tables it is reckoned together with another smaller form, 
which is probably specifically different from the genuine P. Steinii, 
and seems to have a more northern distribution. 

Distribution: Southern oceanic form, which, according to 
CMSVK, is widely distributed in the wanner (eastern) part of the 
temperate Atlantic, northwards to Greenland, Iceland and towards 
Spitsbergen, Very scarce round the Faeroe Islands. Also rare on 
the west coast of Norway, where there occurs (at least) two diffe- 
rent species. 

P. ovatuni (Poucn ) HCHUTT. 

Frequent, often numerous. Found by (IRAN on the northern 
coasts of Norway, rather numerous at several places in the months 
of July September 189899. 

Distribution: Seems to be an arctic and northern temperate 
(boreal), chiefly neritic (?) species, which is known from the coasts 
of Western Europe, the North Sea, Skagerack, Cattegat, the Baltic, 
the west coast of Norway, the Faeroe Islands, Iceland, Greenland 
and Spitsbergen. Stationary on the coasts of Norway, being es- 
pecially common on the west coast in the months of April and May. 

Ceratinm SCHHANK. 

As most of the easily recognized forms of C. tripos are now, 
by almost all plankto?i investigators, mentioned as distinct species, 
1 have thought it best to do so too, as far as possible. I am, how- 
ever, inclined to think that by so doing we get a basis which is 
rather uncertain. On the other hand, it seems that one really goes 
too far when one considers all forms" of Ceratium tripos (e. g. 
balticum and macroceros) as one species. As, however, the so-cal- 
led species are very difficult to characterize well (naturally), the 
result . will bo that there will be numerous species, and one gets 
into a hopeless chaos, as we have already seen in the case of one 
author. According to my opinion, therefore, the only practical so- 
lution will be to set up as few ,,species" as possible, but to clas- 
sify the divergent forms as varieties". It will, I think, for the 
sake of clearness, also be necessary to arrange the varieties in 
groups, as more new forms' are appearing. 



C. tripos (O. F. MULL.) NITXSCH. 

C. t. a balticum SCHUTT. 

Common and generally in large quantities; during the spring 
diatom inflow, however, very much scarcer than at other times. 
Found by GRAN at several places on the north coast in the months 
of JulyOctober 189899, usually numerous. 

Distribution: According to CLKVK, widely distributed in the 
warmer part of the temperate Atlantic, from whence it extends 
northwards. Very frequent on the coasts of the North Sea, Skage- 
rack and Norway; as an exception, as far north as Spitzbergen. 
Stationary on the coasts of Norway. 

The form which is found in the Baltic is, according to OSTEN- 
FELD, L. 116, p. 583, 584, f. 132, 133, 134, somewhat different 
to the North- Atlantic one. 

C. bucephalnm (CL.) Ci.. 

CL. L. 40, p. 211. C. tripos var buccjihutus CL. L. 4(>, p. 302. 
f. 5. C. t. arcuatum (Gorim.) Jouo. L. 91, p. 44, pi. 2, f. 11, 
non C. arcuatum GOUKK. L. (>3, p. 25, pi. 2, f. 42. 

Seems to be a well characterized and little varying form, which 
without difficulty can be considered as a separate species. Occurs 
together with the preceding, and almost exactly corresponds to it 
in frequency. 

Distribution: In all important respects, like the preceding 
species; but appears to be more westerly. Seems to be absent 
round the Faeroe Islands, and is much loss fVequcMit oa the west 
coast of Norway than the preceding species. 

C. biiccphalum ((X) CL. var. heterocampta JOHG. 

C. tripos z arcuatum forma hvt-crowmpta Jouu. L. 91, p. 44. 
pi. 2. f. 12. C. tripos var. ariethuim CL. L. 3(5, p. 13, pi. 7, f. 3. 

Not noticed in the samples from 1899; in several samples from 
1900 and occasionally rather numerous. 

Distribution: Southern oceanic species, according to CLKVK 
(L. 40, p. 209) widely distributed in the warmer part of the 
Atlantic and also known from the Indian Ocean. Frequent on the 
west coast of Norway in 1898 in the months of September De- 
cember; singly in February. 

C. macroceros (Kimn.) CL. 

Frequent and numerous (less so during the spring diatom inflow), 
but much scarcer than the two foregoing species. Found on the 
northern coast together with them during the summer arid autumn 
189899 by GRAN. 

Distribution: In the Atlantic, in all important respects like 
C. Imcephalum. Has not been found either round the Faeroe Is- 
lands. All the year through on the west coast of Norway, but 
much less frequent than C. tripos (maximum in summer). Occasion- 
ally noticed at Spitzbergen (in the warmer waters). Also known 
from the Indian Ocean. 

C. intermedium (Joiio.) 

C. maeroceros forma intermedia .Juno. L. 91, p. 42, pi. 1, f. 10. 
C. tripos rar. ttcotica OSTENF. L. Ill, p. 57. non SCHIJTT. C. hor- 
ridum GKAN L. 70, p. 194, non C. tripos mr, horritla CL. L. 4(5, 
p. 302, f. 4. 
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K. Jergensen. 



There is already a considerable accumulation of names (and 
corresponding confusion?) in connection with this form, which will 
bo difficult to keep separate from the foregoing, as it, as mentioned 
in a previous paper (JOBOENSEN L, 91, p. 42), varies consider- 
ably. 

1 cannot help discussing here once more, whether the names 
above mentioned are justifiable, as the last change of name will 
easily give rise to a state of chronic confusion. 

I believe everyone except perhaps OSTENFELD, agrees that 
SOHUTT'S name ought not to be used. Even if the illustration re- 
ferred to by OSTENFELD be taken as the principal figure (SCHUTT 
L. 130, p. 70, f. 35, IV), it must not be overlooked that SCHUTT 
has in the same work at another place (p. 28, f. 20, IV c) illu- 
strated the foregoing species as v. scotica. It was this circumstance 
which made me decide to keep ray own name instead of the one 
already published by OSTENFELD, 

Also CLEVE (L. 40, p. 301) and KRUNO SCHHODEB (L. 129, 
p. 15) look upon SCHUTT 's var. scotica as I do. 

There must either be a printer's mistake in one or other of 
SCHUTT'S two illustrations, or the name scotica must be used in 
reference to a large series of forms. 

In L. 112, p. 56, OSTENFELP enters Cerat. iripos v. horrida 
CL. as a form under C. t. v. r scotica SCHUTT". He remarks that 
its straight (not curved) apical horn brings it close to this variety, 
and that the presence or absence of spines is a very varying and 
unreliable character. 

With this latter remark, I agree entirely (cfr. L. 91, p. 42 
under C. t. m. /. intermedia). Judging from my experience, it seems 
that var. horrida CL. can hardly be kept distinct as a variety, and | 
it will be seen (L. 40, p. 227) that CLKVJB too has come to the 
same conclusion. But OSTENFELD'S reference to the straight apical 
horn, must arise from some mistake (which I confess I find it 
difficult to explain), as CLEVK'S figure (L. 46, f. 4) clearly shows 
the curved horn which is typical for C. kngipcs BAIL. (= C. L /*. 
tergestina SOHUTT, cfr. under C. lonyipes). 

All the forms illustrated by OSTENFELD, L. 110, p. 585, f. 
136 139, belong to my C. intermedium, as was my earlier inter- 
pretation of this form aa a variety (I. c. where the forms are of 
equal value to the varieties in this paper, and the varieties equal 
to the species here). C. intermedium in the tables is also taken 
in this meaning, and includes all OSTENFELD'S forms. 

Strange enough, the same mistake is also repeated by GRAN 
(L. 70, p. 195) matters being brought to a head by the use of 
the name C. horridum for the whole series of forms. 

CLEVE (L. 40, p. 2*25), on the contrary, enters var. horrida 
under C. t. var. lonyipex BAIL. 

Is the series in question to be considered as one species 
which, as mentioned above, will perhaps not be realisable I 
cannot see but that the name C. intermedium must be resumed. 

CLEVE (L. 40, p. 225) evidently considers the forms in ques- 
tion to belong under C. macroceros (in agreement with my previous 
opinion). 

On the whole, very frequent, almost precisely corresponding 
in frequency to C. macroceroS) though sometimes a little scarcer. 
Very scarce during the spring diatom inflow, altogether absent 
in 1899. 

Distribution: Appears in all important respects to be the 
same as that of C. macroccros, In the Norwegian Ocean, however, 



not noticed (by me, at any rate) so far north. Frequent on th& 
west coast of Norway. 

C. lon&pes (BAIL.) CL, 

C. tripos v. tergestina SCHUTT. Iricl C. tripos v. horrida CL., 
non C. horridum GRAN. 

As mentioned in an earlier work (L. 91, p. 43) BAILEY'S 
Peridinium longipes seems to answer best to CLEVE'S C. tripos v, 
horrida. This variety is quite typical in the Arctic Sea, but at 
lower latitudes appears to pass entirely into C. tripos v. tergestina* 
From this circumstance, I cannot either see any reason why BAI- 
LEY'S name for the whole series of forms should not be used as 
in fact it now is by almost all authors on plankton. 

This form also varies so much that it will be difficult to limit 
it. CLEVE still enters it in L. 40, p. 225 as C. t. var. longipes. 

Very frequent, often in large numbers, more frequent than 
C. macroceros and intermedium, about the same as C. tripos; in 
February March and during the diatom inflow more frequent than 
the latter species. Also found by GKAN, rather numerous, in the 
months of July October 1898 99 at several places on the north 
coast. 

Distribution: Northern temperate form, which is especially 
found in the coldest part of the northern Atlantic and in the con- 
fines towards the arctic waters, as well as in the north eastern 
arms, the North Sea (frequent in the English Channel in Feb. 
1903, less so in May), Skagerack, Cattegat and the Baltic. Fre~ 
quent between Greenland, Iceland, the Faeroe Islands, Scotland 
and the coast of Norway to Spitzbergon (cfr. CL. L. 40, p. 225) 
and Jan May en. In these northern waters the form horrida CL. 
appears to be most frequent. Common on the west coast of Nor- 
way, especially in the spring months after the diatom inflow (April- 

June 1898). 

C. arcticnm (KHRB.) CL. 

Very rare, only found in two samples: 

StrOmraen II, (Henningsvter) 13 A 1899, 030 m., r; Sea off 
Rflst (Vesteraalen) 2 Va 1899, ~f. 

Distribution: Arctic species, neritic and oceanic, especially 
frequent at Spitsbergen and Greenland and in the boundaries be- 
tween the arctic and Atlantic waters (cfr. GRAN L. 70, p. 5052 
and L. 09, p. 10). 

Occurs in the sea between Norway and Jan Mayen, but only 
occasionally comes near the coast, mostly in deep water. Accord- 
ing to L. 18, IV singly in the North Sea and off Scotland, May 
1903. Absent round the Faeroe Islands. It is also wanting on 
the west coast of Norway (only on one occasion observed off the- 
north western coast, as far down as the SOnd Fiord. 

C. fare* (EHBB.) DUJ. 

Very frequent, usually rather numerous (the frequency varies, 
considerably from r to c), much scarcer during the spring diatom 
inflow, Found frequently at several places on the north coast in. 
the months of July October 189899 by GRAN. 

Distribution: Temperate oceanic form, extending from the 
warmer part of the Atlantic, the North Sea, Skagerack, Cattegat,. 
the Baltic, the west coast of Norway, Scotland, Iceland to the 
most northern part, (not in the arctic waters). Common on the* 
west coast of Norway, often in quantities in late autumn. Rather 
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scarce off the Paeroe Islands. Also known from the Pacific Ocean, 
the Indian Ocean and the Red Sea. 

C. Uneatum (EHRB.) CL. 

Is undoubtedly a good species. 

Rare and scarce, almost entirely absent during the diatom in- 
flow in the spring. 

Distribution: Oceanic form, principally distributed in the war- 
mer part of the temperate Atlantic, northwards (in the autumn, ac- 
cording to CLEVE) to Iceland and Greenland. Very rare round 
the Faeroe Islands. Often rather frequent on the west coast of 
Norway. Also known from the Red Sea and the Indian Ocean. 
In the north eastern Atlantic found as far as the sea between 
TromsO and Jan Mayon (JOIIOKNHKN L. 92, p. 30, rr). 

C. fusua (EHRB.) DU.T. 

Very frequent arid often in quantities, only loss numerous dur- 
ing the spring diatom inflow. Found by GRAN frequently at several 
places on the north coast in the months of July October 181)899. 

Distribution : Temperate, oceanic form, widely distributed from 
the southern part of the temperate Atlantic to the North Sea, 
(rather frequent in the English Channel in the months of Febru- 
ary and May 1903) Skagcrack, Cattegat, the Baltic, the west coast 
of Norway, Scotland, tho Faoroe Islands, Iceland and right up to 
BSlreu Eiland and Spitsbergen (1900). Rather common round the 
Faeroo Islands. Numerous on tho west coast of Norway, especially 
in late autumn. 
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Pt4ro*pcrmtt POUCH. 



These remarkable organisms are probably, as CLKVK and others 
have suggested, resting .stages. As far as I know, no one has up 
to the present found anything to indicate where they really belong. 

With us, there aro others (occurring sparsely) besides tho three 
mentioned below, but I have not entered them. 

P. Mobil (JORO.) OBTBNV. 

OSTENK. L. 117, p. 151, Pterosphwm Mobii JOHCIKXSEN L. 91, 
p. 48. 

Rather frequent, but generally sparsely. 

Distribution: Not sufficiently known. Seems to be a tempe- 
rate Atlantic form. Very rare round tho Faeroe Islands. Also 
rare on the west coast of Norway. 

P. VanhVffenii (Jonu.) OSTKNK. 

OSTENF. L. 117, p. 151. Pteroftphwra V. JOUCJENSKX 1. c. 
Bather more frequent than the foregoing, and often rather numerous. 

Distribution: Like the foregoing, Seems to bo an oceanic 
form. Very rare on tho west coast of Norway 1808. 

P. dictyon (Jttno.) OSTKNF. 

OSTENF. 1. c, Pterosphara dictyon .Tone*. 1. c. As a rule the 
most frequent form, though often occurring in smaller quantities 
than the foregoing one. 
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Distribution: Like the foregoing species, but perhaps rather 
a neritic form. Frequent on the west coast of Norway, very rare 
round the Faeroe Islands. 



JTST- 



HaloKpliwru viridis SCHMITX. 

Inch H. minor OSTKNF. 

In his last work (IRAN (L. 70, p. 1-2 -Hi) has subjected this 
species to a thorough, comprehensive treatment. 1 agree, on tho 
whole, with his conclusions, as they as far as I am able to 
judge correspond very well to my own observations. I am also 
on account of his statements convinced that the large, inner body 
previously referred to by me (L. 91, p. 40) and which I with some 
doubt took to be the nucleus, is only an accidental formation, caused 
by imperfect preservation and treatment (plasmolysis). 

Unfortunately, I have not later had any opportunity of exami- 
ning the moving spores, MS tho largo quantities of HaUtfphwra which 
were mot with near JJergen in 1898 have not, since reappeared (as far 
as I know). 

Common, often in quantities, scarce during the spring diatom 
inflow, especially in J8W). 

Distribution: Temperate and tropical oceanic species, widely 
distributed in the wanner part of the Atlantic and especially (cfr. 
GRAN 1. c.) in the eastern part of the Gulf {Stream from the 
Faeroo {Shetland channel to the far north of Norway and right up 
to BJiren Kilarul. 

According to CLKVK also west of America, in the Mediterranean 
and tho Indian Ocean. 



JTla^ellJLa/ba.- 



Poucheti (HAR.) LAOKKH. 



Only noticed during the diatom inflow, then often in large 
quantities, although very variable with regard to frequency. 

Distribution : Arctic, oceanic (?) and boreal, neritic species, 
which developes in masses in the mixing-belt between the arctic 
waters and those of the Atlantic. 

Known from Greenland, Iceland, the Faeroe Islands (very fre- 
quent during a few months of the year), tho North Sea, (numer- 
ous in the Knglish Channel in May 100:1), Skagerack and Cattegat, 
On tho west coast of Nonvay in large masses in the months of 
March May 1898. 



<*ymnit*ter pentasterins (EHIUI.) Hcnrrr. 

Is this really a dinoflogellate as ScHfrrr means? Occurs fairly 
often in bottom samples and certainly is due to a plankton form. 
Also occasionally found in slides from plankton preparations; but 
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E. Jorgenaen. 



as this organism is so minute, it cannot bo expected that it should 
he retained by the net. 

T have never succeeded in vseing anything but the siliceous 
skeleton, notwithstanding that the species on our west coast does 
not seem to be so very rare. 

J)i8tnlnitwn: Very imperfectly known. CL, L. 40, p. 250 men- 
tions it from two places near the American coast. 

Di*t<'|haniiN speculum (EIIRB.) STOIIB. 

Generally speaking, rare and only singly; more frequent, 
occasionally numerous, during the diatom inflow in spring. 

Is so small that it easily goes through the net, Its compara- 
tive frequent occurrence during the diatom inflow may be partly 
caused by its being retained by the diatom masses, but at any rate 
plainly proves that at this period, it is of frequent occurrence in 
the plankton. 

Distribution: Judging from its distribution, it appears to be 
partly of southern origin, coming rather sparsely (?) to the 
north Atlantic as a southern oceanic species, partly too of northern 
origin, coming from the northern or arctic coasts. According to 
CLJ;VK, distributed over the temperate northern Atlantic; also known 
from the Kriglish Channel (February and May 1903, occasionally 
numerous), the North Sea, Skagerack, the Baltic, the west coast 
of Norway, the sea between Norway and Jan Mayen (in arctic 
waters, frequent, cfr. JOKQENSKX L, 92, p. 80), Greenland, Jan 
Mayen and the sea towards Spitsbergen. 

l>ictyo<'lin fibula KHRU. 

CI/EVE (L. 40, p. 154) considers it to be doubtful whether this 
genus belongs to the Silwoflu-gdlata or to the Rad'wlaria. 

Rare and scarce. Occurs mostly in deep water samples. 

Distribution : Temperate oceanic form. Occurs in the Atlan- 
tic, The English Channel, the North Sea, Skagerack, Cattegat, the 
Baltic and the west coast of Norway, everywhere in small numbers. 



VII a. Spumellarla. 

The small number of species which have been observed all 
belong to the deep water fauna, and usually occur rarely and sparsely. 
They all appear to be confined to the warmer, salter A 1 antic wa- 
ters, and are perhaps all of them temperate oceanic. As a rule ? 
they are only found at places on the outer coast near the sea, 
single specimens, however, have been found farther in at deep 
places in the fiords, and these have probably been brought in by 
the water from the sea. 

During the period of the spring diatom inflow, they appear 
to be absent except in the inner fiord depths, where they may 
still be found in a few scattered specimens. 

Concerning the distribution cfr. farther below under Nassellaria. 

Key to the genera of Spumellaria. 

Spherical shells, with (about) 6 radial main spines in pairs perpendi- 
cular on each other Hamcontium. 

(Spongy outer shell which length- 
ens out as pyramidal scaffolds 
along the main spines Rhwojtkyma boreale). 



Spherical shells, with several (more than 6) 
main spines. 

3 spherical shells, with broad 
3-edged mam spines and 
similar or smaller simple by- 
spines on the outer shell . . 

3 spherical shells, with narrow 
branching byspines on the 
outer shell 

4 spherical shells, with delicate 
outer shell, which is pierced 
by broad 3-edgod main spines 
and similar or smaller byspi- 
nes from the next one 

Spongy outer shell, which length- 
ens out along the main spines 
as interwoven pyramids. . . . Rhizoplegma boreale. 
Circular discs, with porous plates above and 

below 

Biconvex, spongy lens 

Outer shell imperfectly closed, with con- 
centric belts and large openings; inside, 

a double inner shell 

Outer shell with broad porous plates, which 

coil themselves into a double spiral round 

an inner shell; numerous, long, narrow, 

subulate spines 

Shell of irregular construction with strong, 

long protruding radial main spines 

(about 12). 



Echinomma. 



Drymyomma elegans. 



Chrowyechinus borealis. 



Stylodidya. 
Spongodisci ts favus. 



Phorticium pylonht m. 



Larcosp I ra m i nor. 



Strcblacan thfi circumtc/'ta. 



I. ubo&phierlda HCK. 

Very sparsely represented (unless one includes 
borealc). 



Hexacontium cntlmcantum Jouo. and If. pachydermnm Jouo. 

JottOKNsEN L. 91, p. 52~-54, pi. II, f. 14. 

These species, which 1 at first thought very different, agree so 
remarkably in some respects, that now I consider it by no means 
unlikely that H. tmthacanthum is a young state of //. pachydcrmum. 
The points of agreement are chiefly in the second shell and in all 
probability also in the inner one, which is, however, more difficult 
to examine carefully, as it cannot be seen well unless the outer 
shells are removed. It is however difficult to obtain this without 
destroying the inner shell. 

The points of disagreement are in the outer ball and are so 
evident in most instances that it will hardly be recomrnendable, at 
any rate at present, to consider the two species as identical. The 
outermost shell does, nevertheless, appear to vary considerably, both 
in diameter, the thickness of its wall and its pores, while the middle 
one varies remarkably little. 

I have in exceptional cases found specimens of H. enthacantlmm y 
where there were signs of byspines on the outermost shell (they 
are easily broken off), but have however, never met with any in- 
stance of doubt as to whether a given specimen was H. enthacan- 
thum or H. pachydermum, when only the outer shell was present. 

Whether there may possibly be several species or not, I have 
not been able to decide, as both those above mentioned occur too 
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rarely in my material. Yot, 1 have the impression that it is only 
a question of different forms, not of different species. 

When the outside shell is wanting I look upon such forms 
as young specimens I am, however, quite unable, at present, at 
any rate, to decide whether the specimen belongs to the one or the 
other of the species above mentioned. (Cfr. pi. VIII, f. 82, a, b). 

H. enthacanthutn JOKO. 
(PI. VIII, f. 30), 

I will only add a few remarks to the detailed description given 

1. C. (JORGENSEN L. 91, p. 52). 

This species differs from the following in having a delicate 
outer shell with comparatively narrow walls between the pores and 
no byspines. 

As in the following species, the pores on the outer shell are 
different in size, from 6 10 n, most of them being 8 ji, although 
they are not strikingly unlike. 

The pores of the middle shell in both species arc also alike, 
there is a slight variation in the size of them ou the same shell, 
they average 4 5 ji (seldom as little as 3 or as much as 7). The 
pores on the two outer shells are about equal in number on 
the radius. But the inmost shell differs considerably in this re- 
spect, the pores here being comparatively much larger and conse- 
quently much fewer in number. 

On young specimens, whore only the two inner shells arc de- 
veloped, one may often sec transverse processus on the radial spines 
where the outer shell is found later on, those processus forming the 
intermediate walls of those pores in the outer shell which arc 
situated nearest to the main spines. On still younger specimens, 
however, these processus are also wanting. 

Such forms (cfr. pi. VIII, f. 32) may easily be mistaken for 
species of the genus Hexalonche. If one considers the coincidence 
in dimensions and construction of the inner shells of Hexncontium 
enthacanthum and H. pachydermum, it would, however, seem most 
reasonable to look upon them as being forms of these species. 

The outer shell varies in its development from very thin to 
moderately thick. The pores on the thicker shells seem to be 
rounder and to have wider walls, which are more plainly widened 
out in the corners. 

I have very rarely seen specimens with a trace of byspines 
(conically heightened parts) in the corners between the pores. 
These traces of byspines appear, however, to denote that the limit 
in the direction of H. pachydermum is not certain. The common 
name ought in this case to be H. pachydermum, which would then 
represent the grown form. 

The number of the main spines is usually 6, and sometimes 7, 
but very seldom more. These spines are usually about equal in 
breadth inside as well as outside the outer ball. 

Ocean forms, of which I have seen a few, seem to diverge 
somewhat (both in this and the following species). The specimen 
illustrated pi. VIII f. 30 for instance, had a rather strong outer 
shell . with main spines, which, as is the case with H. pachy- 
dermum, were considerably narrower inside the shell than outside. 
The inmost shell too was more solid than usual, and had compara- 
tively more porqs and with stronger walls (cfr. fig. 30 b.). 

The dimensions of outer and middle shells on 7 individuals (the 
6 from the west coast of Norway) : 
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Thus it will be seen that the diameter of the middle .shell varies 
remarkably little, while that of the outer one varies considerably. 

Rare, in deep water samples, always in small numbers. 

Distribution : Temperate oceanic form, which with us is only 
found in deep water, especially at a depth of 300 m. or more. 
Somewhat more frequent on the west coast of Norway. Also known 
from scattered spots in the sea beyond the coast of Norway and 
from the Paeroe and Shetland Isles northwards. 

H. pachy dermnm J">w;, 

(PI. Vlll, f. 31). 

The byspines on the outer shell vary considerably in length. 
They are found in all corners where the pores meet, so that each 
pore is surrounded by several byspines ^generally 5 or (>), 

The pores on the outer shell are more or less round, the inter- 
mediate walls being on the whole broader than in the preceding 
species, answering to the development of the outer shell which is 
altogether stronger in this species. Tins shell is especially thick. 

The length of the main spines varies considerably. 

The byspines on the middle shell are little conspicuous, ami may 
bo easily overlooked (as in the case of the preceding species;. 

The innermost shell is here seen less clearly than in H. mth- 
amnthum, unless the thick outer shell be removed. One may, 
therefore, easily mistake this species for a H*\ralonche, by over- 
looking the inside ball. I. have, however, repeatedly convinced 
myself on breaking the outer shells, that it is always present. Its 
construction is the same as in the preceding species. 

No important difference in dimensions between this species and 
the preceding one seems to be found, and this is a very important 
factor when considering the question as to whether these supposed 
species are specifically different, or only constitute different forms 
of one and the same species. Here too the outer shell varies in 
size, but the middle and inmost ones are remarkably uniform in 
this respect and resemble those of //. rnthaeantlmm. 

The ocean forms, how over, appear to diverge essentially. I 
have not had an opportunity, though, of studying them more thor- 
oughly in richer material, so that I cannot yet give a definite opi- 
nion as to the probability of separating new species. This, however, 
doevS not seem unlikely. 

For such a strongly developed ocean form from the sea beyond 
StindmOre (in February 1901, S/8 Michael Sars, a sample kindly 
given me by Dr. GHAN) was found: 

Strong, long main spines (most of them broken off). Numer- 
ous byspines (4- -6 round each pore), long, needle shaped, 40 |t. 
long (nearly % of the radius of the outer shell). Outer shell very 
thickwalled (67 jx thick), pores almost even, 8 |i, very broad- 
walled, round, a little broader than the walls. 7 main spines, much 
narower between the outer shells than outside the outmost one. 
The diameter of the three balls 108 ji, 39, 19. 

Occurred like the preceding species rather rarely and sparsely 
in deep water samples, though perhaps somewhat more frequently. 
As a rule it is found in deep water samples from such outer pla- 
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ccs where Hie sea water has easy access. During the spring 
diatom inflow, it seems generally to be absent, except at greater 
depths in the inner fiords, where scattered specimens occur. This 
also seems to be the case, on the whole, with regard to the other 
Sp nmul luria. 

Distribution : Chiefly the same as in the preceding species, often 
together with it. 



VII A. 2. A*troi>hferi<la HCK. 
KHiinoninia leptodermum JOKCK 

(pr. via, f. 33). 

,J")1WENSKN L. 91, p. 57. 

This species is at once recognized by having more numerous 
and shorter radial spines, larger and more uneven pores on its out- 
side shell, as well as by its irregular (deformed) middle shell. It 
is also in other respects very different from the two preceding 
species. 

The outer ball thinwalled (the walls broader than they are 
thick). The pores polygonally roundish oval, very uneven in size, 
7 25 n, with intermediate walls (2 4 \*. broad), which are much 
broader towards the corners (lumen rounded off). 

The middle shell moderately thick (the intermediate walls being as 
thick as they are wide, about 1V n), rather angular and irregular, 
a little larger than in IJexucontium mthacanthum; diameter about 
40 {t. The pores somewhat uneven, roundish, 4 7 |i. The inter- 
mediate walls solid, not particularly broader in the corners. 

It is difficult to see the inmost shell, which possesses solid 
beams (about equal in thickness to those of the middle shell), but 
rather few polygonal, mostly pentagonal or hexagonal pores, about 
8 |i. The diameter of the inmost shell about 15 |i (or a little more). 

About 15 main spines, about equally broad inside as outside 
of the outmost shell, not long. They seldom protrude farther than 
to a length equal to the distance between the two outer shells, 
often less, and vary in development. Between the two inner shells, 
the radial spines are very narrow and in fact hardly wider than 
the beams of the inmost shell. 

The byspines on the outside shell are in appearance like the 
main spines, but not radially lengthened inwards, with a wide base 
on the outer shell (like the main spines) and very unevenly devel- 
oped in size, although generally protruding less than the main spines. 
Variable in number; although, as a rule, not many, far from being 
developed in all thd corners, only here and there. 

The number of the main spines is variable, often only about 
10, though oftenest about 15. They are 3-edged as in Ile&acontium 
pachydvnnum. 

The nearest relation to this species is, without doubt, E. trin 
acrhnn HCK., which species, however, to judge from HVKCKKI/S illu- 
stration and description (L. 84, p. 441, pi. 24, f. 68) is well 
distinguished by the construction of the inside ball, as well as by 
several other, less important, characteristics (as the number of the 
pores and spines). 

As in Hvxacontium paehydermum and //. (mthacanttwm, there 
are forms without outer shells, but there is generally a trace of 
these in transverse processus on the main spines. These may, how- 
ever, also be entirely absent. Huch forms, of which one is illu- 
strated on pi. VIII f. 33 c, might equally well be reckoned as 
belonging to the genus Actinomma (without byspines on the third 



shell), respectively Haliomma (with only two shells), if their di- 
mensions and other characteristics were not completely correspond- 
ing to the above species. Cfr. JOKGENSKN L c. p. 58. 

This species also varies a good deal. When the outside shell 
is thin-walled, the pores and intermediate walls are of a more 
uneven size. The byspines are in such cases slightly developed or 
(as yet) wanting. 

It is likely that these divergences may be accounted for by a 
difference in age. A more important difference is the number of 
main spines, which seems to bo able to vary from 10 to 16. 

Comparatively frequent, though, like all radiolaria with us, 
always present in small numbers. It occurs, however, decidedly 
more frequently and in larger numbers than the two Htwaconthtm 
species. 

Distribution: The same as that of Hcxacontium enthacanthum 
and H. pHchydmnuw. Frequent also on the west coast of Norway 
and in the Norwegian Sea. 

E. trinacrinm HCK. 

The forms which I have tabulated under this name are some- 
what uncertain. They are distinguished from the foregoing species 
by a strong, rather thick outer shell, more numerous and stronger 
byspines, as well as by a different construction of the inmost shell, 
which is in most respects like the middle one. 

There is nevertheless on the one side a considerable agreement 
with Chromyachinw boreulis, only that the outside shell (the fourth) 
is wanting, on the other side a considerable resemblance to younger 
forms of Drymyowma degan^ where the characteristic branched 
byspines are still wanting or are branchless needles. To this must 
bo added that different forms of E. h^todcrmum may also have rather 
strong outer shells and more numerous spines. 

As a rule, though, the forms of Ghwmywhinm borealw may 
easily be recognized by the transverse processus on the radial spi- 
nes, which here, as in K. kptodcrmum and Hcxacontiwn enthacanthum 
suggest the beginnings of the still undeveloped outer shell. The 
forms of .Drymyomma elcyam have characteristic long slender main 
spines and narrow byspines. Yet, 1 am not sure if there be not 
still another species, most nearly answering to E. trmacrium, but 
with long, narrow principal spines and byspines, the latter always 
being branchless. 

It is difficult to examine the inmost shell. I have not yet 
succeeded in ascertaining with certainty whether such a firmly con- 
structed inner shell with which L\ trlnamum is depicted by 
HAKCKKL (L. 84, pi. 24, f. 68) is also characteristic of Chro- 
mywhinus borwtlis and Drymyomma vkgans. I have, however, seen 
such a shell. 

As I have already suggested in a previous paper (JOKGENSEN 
L. 91, p. 57) it is not impossible that what I have called E. tri- 
nacrium may be certain young forms of Chromyvchinws bornilis, 
where the above mentioned transverse processus on the radial 
spines are wanting. On the other hand, it is just as likely that 
there may be with us another species differing from both Drymy- 
omma elefjam and Eehinomma trinacrium, to which the supposed 
intermediate forms belong. This species would be comparatively 
frequent on the northern coasts of Norway. 

Until this is made evident, it will be best to keep to the spe- 
cies which are always easily recognized, r?>. Eehinomma Icpiodw- 
mum, (}hromy<*ch\nitn borcaUs and Drymyomma ckgam. 

Occurs in the plankton like the foregoing species. 
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Drymyomma elegans JORO, 
(PI. VHI, f. 34). 

JOKQENSEN L. 91, p. 58. 

This species, when fully developed, is very easily recognized 
l>y its branched byspines on the outside shell. 

The outside shell is strongly developed, thick walled, diameter 
+ 85 IJL. The pores are roundish with broad intermediate walls, 
unevenly developed, though not so much so as in Chromy echinus 
borealis, on an average about the same size or perhaps most of 
them a little smaller. 

The two inner shells seem in all important respects to answer 
to those of the following species, Chromycchmm boreulis. Still, I 
must call attention to the fact that I have had very little chance 
of examining them more thoroughly, as the species occurs so 



dially) protruding extensions of the walls between the pores. They 
may also sometimes be seen as bristle-shaped branches extending 
obliquely out from the main spines. They are thus not radial by- 
spines, although they have undoubtedly the same biological value 
as these. 

On account of these spines, it will, 1 think, be most correct 
to enter the species as a Chromi/whimta, especially as, on the shell 
next to the outside one. there are both main spines and byspines 
(both having the same appearrance) in the same sense as in Edit- 
nomma trinacrium. 

It is quite remarkable to what variations this species is sub- 
jected, even in the matter of dimensions. I have found the follow- 
ing dimensions on the three outer shells, for o specimens: 



The number of the main spines seems to vary (?) from about 
16 up to about 20. The largest are beautifully developed, long, 
slender and always branchless, a few of the smaller ones seem, 
on the contrary, occasionally to have a single needle shaped side 
branch, like the corresponding one in Chromyechmus borealis. 

Of byspines there are some resembling the main spines, only 
smaller and especially narrower. From these 3-edged spines there 
seems to bo every transition to numerous narrow needle shaped ones 
without distinct edges. 

Most of the byspines, especially the narrow ones, carry in 
their upper halves from 14 obliquely diverging narrow branches, 
some of these again carrying a similar, but shorter, side branch. 

There seems to bo a regular transition from the more delicate 
radial spines to the more strongly developed, 3-edged and branch- 
less, byspines. 

It is, however, as above mentioned, probably not quite certain 
that the previously mentioned Echinmnma-forws with long, slen- 
der main spines and byspines, should all be included in this spe- 
cies. These forms occur, with us, much more frequently than the 
fully developed Drymyomma rtcgam. 

Rare and scarce, only found at a few places in 1890: >Sea 
otf GaukvaTO, ly /i, 0700 m., Senjen, 21 /i, 0130 m., the Vest 
Fiord, '/si 0200 m., Skrovcn, 4 /s, 350300 m., the Tys Fiord I, 
28 A, 0700 m. 

Distribution: Very rare also on the west coast of Norway, 
only in deep water. Also known from the Norwegian Ocean off 
SflndmOre and from the Vest Fiord, Feb. 1901. (Cfr. GRAN L. 70, 
p. 150151). 



Chromyeohimi* bor calls (OL.) 

(PI. VIIT, f. 35; pi. IX. K. 36-87). 

Actinommct boreale CL, L. 30, p. 26, pi. 1, f. 5c (vix a, b). 

Chrotnyomma boreale (C<L.) Jonu. L. 91, p. 59. 

This remarkable species is easily recognized by its four shells, 
of which the outside one is exceedingly delicate and very differently 
developed. This outside shell is very often wanting, but there are 
usually as before mentioned - indications of it in the trans- 
verse processus on the radial spines. 

On the outside shell there are but only rarely in the ma- 
terial which I have examined narrow byspines, few in number, 
which most often form more or less obliquely (not straightly ra- 
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It will be seen that the dimensions of the shell next to the 
inmost one differ only a little from the corresponding ones in Hex- 
acontiuw mthacmithum^ H. pachydcmunn and Echinunnna Icptwhr- 
tnum (as well as in K. trinacnuin and Drymyomma cleyuns). The 
third shell too corresponds, on the whole, well to the third one in 
the species mentioned. 

This is a very interesting phenomenon, seeming to indicate a 
development of all these forms from a common, comparatively young, 
principal form, the balls being probably formed ccntrifugally, at 
any rate, after the second. It may, on the oilier hand, perhaps 
be the case that the less developed inmost shell is formed later, 
centripetal ly. 1 mean that 1 have seen traces which lead me to 
conclude that its connection with the second ball is not merely a 
prolongation of the radial spines. 

In this species, it seems to be possible to distinguish between 
two series of forms, which in their extreme forms are so different 
that one would not hesitate to class them as distinct species, if 
there were not so many variations within each series that as yet 
it does not seem able to fix any certain limit It is not unlikely 
that really here exist several closely allied species. 

The one series of forms (cfr. pi. VIM, f. 35) has shorter broader 
spines, not very different in development, on the whole very similar 
to those of Evhinam-ma trinacriuvn HCK. The outer shell is very 
delicate, closed. 

The other series has longer, more slender spines, varying con- 
siderably in size. The outer shell is of firmer construction, and 
always seems to be open on one side (not complete). Here the 
radial spines and the byspinos are particularly long, and this cir- 
cumstance together with the large hole in the outer shell causes a 
foreign appearance, something like in certain species belonging to 
the Nasscllaria and Fkavotlarui groups. 

On strongly developed forms of this second series, there are 
also sometimes seen false" byspines, as described above, at any 
rate in the form of side branches on the largest radial spines on 
the open side of the outer shell. 

On those forms too where the outer ball is closed, there often 
seems, however, to be a comparatively strong development of the 
spines on one side of the shell. 
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The pores on the outside shell vary considerably in size and 
shape, both on one and the same individual and on different ones. 
They range from quite tiny, circular shaped, to large, longish holes. 

Also the width of the intermediate walls between the pores 
is very variable; on the other hand, their thickness is never great. 

The shell next to the outside one is always strong, thick-wal- 
led, with very uneven pores, roundish and oblong, most of them 
being 10- 1(5 jt, although sometimes considerably smaller or larger. 

The ball next to the inside one answers in all important re- 
spects to the corresponding one in Echinommu Ifyttodv-rmtwi. 

The inmost shell is difficult to see. Its diameter is abouth 10 |x. 
I have not succeeded in getting it out uninjured when breaking 
the outer balls, so that I cannot give a good drawing of it. 

CLKVE'S Actinomma bort'ulis is undoubtedly the same as this 
species. He seems, however, to go too far in his opinion of the 
variations in the radiolaria, as will be seen on reference to his 
illustrations fig.s a and b (1. c., pi. 1, f. 5 a and 5 b). He looks 
upon them as young forms of the same species which he illustrates 
in tig. 5 c, I think that f. 5 b = Echinomina l^ptodcrmum^ f . 5 a 
is probably the same species (too few main spines depicted on the 
illustration?) without a developed outer shell. 

Rather frequent, both on the north and west coast, though 
rarely at all somewhat numerous. As is the case with the other 
SpumeUaria with us only found in deep water. 

Distribution : The same as that of Echinomnui Ivptodermum. 
Found by CLEVE in deep water samples from the sea west and 
south of Spitzbergon (L. 30, p. 26). Also known from a few pla- 
ces in the North Ocean as well as (cfr, CLEVE L. 40, p. 136) a 
couple on the American side of the Atlantic, near the surface. 



Rhizoplctgma borcalc (CL.) JORU. 
(PI. IX, f. 88, pi. X, f. 38 e f.). 

Hcxadoras borealis CL. L. 30, p. 30, pi. 2, f. 4, a, b, c. 

Rhizopleymu boreale (CL.) Jfmo. L. 91, p. 61. 

Easily recognized by the characteristic interwoven pyramids 
around the main spines (pi. IX, f. 38 b). 

HAECKEL depicts similar pyramids for Rhizopleyma lydinospka+ra 
(L 86, pi. 11, f. 5). 

The inside shell is irregular, not quite round; sometimes re- 
sembling a cube in shape, sometimes it is more like an octahedron. 
The pores are uneven, irregular, polygonal, averaging about 10 |*. 

The intermediate walls between the pores are not broad, differ- 
ently developed, but never having the distinct broader corners which 
correspond to the rounded lumen of the pore. A few small, short, 
needle-shaped byspines are found hore and there on the beams, 
but not regularly in the corners. 

The main spines are long and strong, often 8 in number (ac- 
cording to HAECKET/S system answering to an inner cube), although 
also often only 6 (answering to an octahedron) or 7. A larger 
number may sometimes be found (cfr. pi. X, f. 38, e f.) The 
main spines have 3 strongly developed edges which narrow off too- 
wards both ends. On these edges there are transverse branches 
diverging at right angles and these, together with the correspond- 
ing ones on the other edges of the same spine, form a very vari- 
able number of verticils of threes. 

The spongy, loose arid very irregularly constructed network, 
which forms the outer shell, arises from the lowest 23 verticils 
on the main spines, but has the appearance of being lengthened 



out a good way up along the radial spines, on account of the 
thin connecting beams, which unite the different verticils parallel 
to the direction of the spine (fig. 38, a, b). 

Also on the outside of the outer spongy shell (network), them 
are some few scattered short and fine, needle-shaped byspines. 

The ocean forms seem generally to have 6 radial spines. 

There seems to be a slight difference between the regular forms 
which have 6 radial spines, and those which are more frequently 
found in the coast w r ater and which have about 8. The former seem 
to have a smaller inner shell with distinct byspines. 1 have, how- 
ever, not discovered any definite difference so as to make it necessary 
to divide them into two or more species. 

Young forms (cfr. pi. X, f. 38, e f. and CL. 1. c. pi. 2, f. 
4 a) are rather unrecognizable, as both the interwoven pyramids 
and the spongy outer shell are absent. 

The construction of this species resembles greatly that of 
Rhizopletjma nulicatum HCK. and R. lychnospkwm HCK. The inner, 
fine, transverse branches on the radial spines in the space between 
the outer, spongy shell and the inner shell are, however, wanting. 
These transverse branches are by HAECKEL the characteristic of 
the subgenus Rhuopfrtjmidium. 

According to HAECKEL'S system, it might perhaps be a ques- 
tion as to whether or not our species should be classed as belonging 
to the genus Lychnosphwra, because of the byspines on the inner 
shell. As these, however, are small and few in number, and per- 
haps not even always present, this would not be recommendable, 
and still more so as such a distinction between the genera seems 
to be unnatural. 

HAECKKL'S genus Hexadoraa has radial spines without side 
branches, for which reason 1 still mean that the above species finds 
a more natural place among the closely allied forms of the genus 
Rhitopleyma, notwithstanding that there undoubtedly often occur 
forms with 6 main spines. 

Belongs to the most common radiolaria with us and is not rare 
in deep water samples, although never numerous. 

Distribution: On the west coast of Norway rather frequent, 
although rare in fully developed condition. Known from the sea, 
west and south of Spitzbergen (Cu L. 30, p. 30) and from a few 
places in the Norwegian Ocean. 



VII A. 8. Porodiacida HCK. 

Stylodictya EHRB,, HCK. 

Species of this genus seem only to occur quite exceptionally 
with us. I have only seen a very few individuals, which appear, 
however, to belong to species hitherto unknown. AH have more 
or less distinct circular, inner rings, not spiral-shaped, and belong, 
therefore, to HAECKEL'S subgenus Stylodictyon. 

In deciding a species, it is of great importance to examine the 
shape of the disc in side view. 

1 have only included in my list those species in which I am 
acquainted with this shape. 

& tenuispina J6RO, n. sp. 
(PI. X, f. 39). 

Shape of the shell in side view: Almost linear, though some- 
what thicker in the middle and slightly narrowed towards the end* 
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which are rounded off, A small portion of the central part of the 
shell is strongly convex, forming a protruding ball shaped cap on 
either side (pi. X, f. 39 c). 

Si/stem of Rings: Prom an inner little spherical shell 4 radial 
rods extend in the form of a cross to the 1st ring, which forms 
an irregular quadrangle with rounded corners. The radial rods 
pass through the middle of the sides. Beyond this ring there are, 
on the specimen illustrated, 67 rings, each joined to the one next 
outside by a continually increasing number of radial rods. It is 
likely that the number of the rings increases as time goes on. The 
inner rings are still somewhat angular, the outer, however, more 
regular. The outmost ones seem, however, again to show irregu- 
larity, which perhaps, disappears with age. 

Pores: The strongly convex central part, which corresponds 
fairly well to the 1st ring, has unusually large, roundish, hexagonal 
pores, which are much broader than the separating walls. The 
rest of the pores are exceptionally small and uneven in size, most 
of them being narrower than the intermediate spaces, or of the same 
width as these, very little larger outwards, 23 on the space bet- 
ween two rings. 

Radial spines : Around the disc (in the imperfectly developed 
individual, cfr. the illustration) a few very narrow, needle-shaped 
radial spines protrude, apparently in no definite order. Numerous 
radial rods are to be found between tho outer rings; some go 
through two or more, others again only connecting two rings. 

Bytqrines: Very small, almost punctiform, short byspines, lar- 
gest and closest together on the convex central part, the others 
being only scattered over the disc. 

Dimensions: Diameter of 1st ring 30 jt, of 2nd 42, of 3rd 
59, of 4th 78, of 5th 98, of 6th 120, of 7th 144, 8th ring irregular 
and as yet incomplete. The rings are thus somewhat broader ont- 
wards. The large pores on the central part 5 (> jt, the small ones 
only iVa 34 |i. The few piercing radial spines only protrude as far 
as a distance equal to the breadth of the ring's. The disc is 37 ji 
thick at the convex central part, outside this 30 !*, only about half 
as thick at the margin. 

Tho specimen which is illustrated seems to me to suggest that 
the tew piercing radial spines are in reality radial rods which 
penetrate several rings, similarly to those which are seen here and 
there farther in between the rings. In this case, it is hardly cor- 
rect to consider them as the radial spines characteristic of the 
genus Stykdictya. The above species might just as well, for that 
matter, be classed as belonging to the genus Porodmnis (without 
marginal spines); but as one cannot be sure whether there may not 
be radial spines on the outside ring in tho fully developed indivi- 
dual, I have retained the species under tho genus StyMwtya, where 
it would at once be placed after a less critical examination. It is 
certainly also closely related to the following species. 

In structure it is very like Forodiscus orhiculatmltcK.. (L. 80, 
p. 492, pi. 29, f. 1), which, however, wants the very charac- 
teristic, coarsely porous, central part. This has the appearance of 
a spherical shell with a diameter greater than the breadth of the 
disc, with a smaller sphere in the middle (this sphere is the inner- 
most shell) and with equatorial rings outside. 

Only twice noticed in 1899: In the sea off GaukvaerO, !9 /i, 
0700 m.; in the sea off Rflst, 22 A, 0-900 m. This makes it 
very probable that it is an oceanic, deep water species, which only 
exceptionally comes to our coasts. 



S. validtepina Jima n. sp. 
(PI. X, f. 40). 

The structure is, on the whole, the same as in the foregoing 
species. The strange, peculiar, strongly convex central part fc, 
however, wanting (the disc is homogeneous) and the margin is fur- 
nished with numerous strong spines which are almost regularly di- 
stributed. 

Shape of the shell in aide new: Broadly linear (the disc is of almost 
even thickness) but little narrower at the margin than in the middle, 
with sharp or obtuse corners, not clearly rounded off at the ends, 
but almost square. There are short spines scattered on tho cen- 
tral part, 

The aystwn of rinys : From the innermost little shell 4 radial 
rods extend in the shape of a cross k> tho first ring, as in the 
preceding species. Tho ring itself is also here an irregular quadrangle 
with rounded corners. Outside this ring, there are three others, 
connected to each other by radial rods whose number increases 
outwards. In the prolongation of the 4 primary radial rods (from 
the inmost shell) may be seen, more or less clearly, some similar 
ones which are rather crookedly placed, and these conjoin to form 
4, more or less definite, zigzag rods, which go through the whole 
system of rings. On the outside ring there arc numerous (21) 
equatorial, narrowly conical, marginal spines. 

Pores: The pores in the centre are very small, punctiform, 
very scattered with wide intermediate spaces, gradually larger out- 
wards, on the two outer rings about 2 on the space between tho 
rings, uneven in size, up to 4 ji or a little larger. Between the 
pores on the central part very small, punctiform byspiues are scat- 
tered, which may easily be overlooked. 

Radial .s^m^s: Numerous, narrowly conical (subulate), strong 
radial spines of different lengths, the longest being little more than 
J A of the radius of the disc. Home project out from the ring next 
to the outside one, several too from the one next to the inmost 
one, and yet a few from the innermost one. 

Bywinea : A few scattered ones, very short and very small, 
needle shaped, extend from the central part of the disc. 

DimMmons: The diameter of the inner shell 14 |x, of the first 
ring 34, of the second GO, of the third 84, of the fourth 102. In 
thickness 24 \i. 

The specimen illustrated appeal's to be almost fully developed. 
Probably only the small portion of tho outer ring which is not 
seen in the illustration, is all that is wanting. 

This species exhibits a certain amount of agreement with & 
stellata BAIL. (L. 9, p. (5, pi. 1, f. 20), which has, however, fewer 
and broader spines, and also differs in other respects. 

Only once found: Sea off Host, "/s 180H, 0900 m. (together 
with the preceding and the following species). 

S. aciileuta Jimo. n. sp. 
(PI. X, f. 41). 

This species corresponds well in structure to the foregoing 
one, but differs in a marked degree with regard to its radial spines, 
which are particularly numerous, and are more irregularly placed, 
not all lying at the same level, that of the disc, but pointing ob- 
liquely beyond and beneath it, 

Shape of the shell in side vmr: Broadly linear, with rounded 
corners and ends. From the centre to near the margin, there are 
small scattered punctiform byspines. 
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fiyfitem of rings: On the whole like the preceding, only the 
rings are more irregular in shape and width. 

Outside the fourth ring there seems to bo traceable the be- 
ginning of a 5th which is as yet not formed. 

Pores: On the whole like those of the preceding. Very large 
poros here and there on the edge of the disc, which would pro- 
bably have formed several smaller ones later on. The byspines are 
very scattered, fewer in number than in the preceding species, but 
distributed over a larger part of the disc. 

Radial spines: The rings are united similarly to those in the 
preceding species, but the number of radial spines around the disc 
is larger, more than 30. The spines are narrower and more 
irregularly developed, some being a little bent, turned outwards 
and obliquely upwards, not all at the same level, equatorial, but 
distributed over the broad, rounded margin of the disc. The length 
of the spines is about the same as in the preceding species. 

Byspines: Very similar to those of the preceding species, but 
more scattered and distributed over the whole of the disc nearly 
out to the margin. 

Dimensions: The diameter of the inmost shell 12 n, of the first 
ring about 38, of the second 54, of the third 85, of the fourth 110. 
Pores uneven, most of them being 24 ;*-. The spines protrude as 
much as to 30 jt. The disc is 28 (t in thickness. 

This form appears to differ considerably from the other spe- 
cies on account of the irregularly placed marginal spines. The 
specimen illustrated is probably not quite fully developed. 

Note. Stylodictya aspera ,'Jona. (I,. 91, p. 01) is a fourth 
species. 



VII A. 4. Spongodiacida HCK. 

8pOtigodl*euM fa vii s EHKIK 

EHKH. L. 53, p. 301. HCK. I,. 86, p. 577. 

A species, which on the whole corresponds fairly well to the 
description given by HAECKEL of this species, was twice found to- 
gether with Stylodictya tenuiujnna (cfr. under this heading 1 ). 

No inner rings wore seen. The disc was shaped like a 
little thick, biconvex, lens. Towards the margin there were fine 
radial spines here and there, some of these were a little protruding; 
but the disc did not appear here to be fully developed. The pores 
towards the margin much larger than in the middle. Diameter 
180 |i. 

Distribution : According to HAECKEL, the North Atlantic, 
Greenland, FaerOo Channel (Murray), surface. 



Til A* 57. Irregular Spumellaria. 

The three forms mentioned below of irregular Spumellaria 
are difficult to trace and explain, and have given ine a great deal 
of work and taken a lot of time. For each form I have briefly 
mentioned the results I at last arrived at; but there is still a good 
deal of work left before a full light with regard to their structure 
can be claimed. 



VII A. 5. Pylonlda HCK. 

Pliorticlum pylonium (HCK.?) CL. 
(PI. X, f. 42, a-d; pL XI, *'.-42, e~f., f. 43-45). 

OL. L. 30, p. 31, pi. 3, f. 2 a, b, c. HCK. L. 86, p. 709 r 
pi. 49, f. 10? Tetrapylonium 67em JOBCJ. L. 91, p. 64. 

This species was first classed as Phortidum pylonium HCK. 
by CLKVE, 1. c. Judging from his illustrations, the innermost shell 
was not noticed, which would allow of the species being classed 
as Phorticium pylonium, a form which is probably little known. 

As J, however, found such an innermost shell, and apparently 
3 systems of girdles, 1 concluded that I should refer the species 
to the Arenas Tetrapylonium, as T. Clem Joitt*. n. nomen, CLEVE 
has, in a later work accepted this name and remarks that the spe- 
cies is not identical to Phorticium pylonium HCK., probably because 
he has also seen the innermost shell. 

After much fruitless labour, 1 at last succeeded as far as 1 can 
see in getting a glear idea, in all important points, of the struc- 
ture of this interesting species, and I have found it to be as described 
below. As will be seen, it is quite different from that of the genus 
Tetrapylonium and as far as I can see of all the others 
mentioned by HAECKKL. This would necessitate a new genus, if 
there were riot a possibility that the species is, after all, identical 
to HAEOKEL'S Phorticium pylonium. 

The genus Phorticium is too vaguely described by HA ECKEL 
to be recognized, cither after the description he gives or his illu- 
stration. As, however, HAECKKL speaks of P. pi/Ionium as a very 
frequent species of very varying appearance, there may be, as al- 
ready suggested, a possibility of my species, after all, being found 
to be the P. pylonium. 

The structure is principally as follows (cfr. pi. X, f. 42*): 
On tho most perfectly developed specimens there is on the very 
outside a largest, lateral girdle, a broad oval or almost a rectangle 
in shape, with rounded corners. (Cf. CL. 1. c. fig. 2 a). Generally, 
only the sides of this girdle, nearest to the transverse girdle, are 
present. This outmost lateral girdle is seen in profile in a dorsal 
view, looking perpendicularly towards its level (when the belt itself 
it seen from the narrow side). CLEVB'S fig. 2 a gives such a dor- 
sal view. 

Right in the middle of this girdle and placed perpendicularly 
on it, dividing it into two equal parts, wo find a second girdle de- 
veloped wljere it must be shortest, namely, on a plane parallel to 
the shortest side of the rectangle. This is the transverse girdle (the 
designations correspond to HAKCKEL'S). It is seen from the front 
in the dorsal figure (pi. X, f. 42, a, b) and from above in the 
apical one (pi. X, f. 42 c, d). iu the lateral figure (pi. XI, f. 42, e, f) 
the sidcpieces of the girdle are seen from the front; they coincide 
with tho corresponding parts of the lateral girdle. 

Across this girdle a new one is similarly developed at the 
shortest distance, perpendicular to both the former ones. This is 
the sagittal girdle. It is seen in profile in the lateral figure (the 
sagittal section) and from above right against its wide side on the 
apical one (the transverse section). 

Again, perpendicular to this sagittal girdle and to the pre- 
ceding one, and also where the distance is least, yet another girdle 
is similarly developed, thus forming an inner lateral one parallel 
to the outermost one, which is tho largest. 
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In this way the girdles continue inwards, until there are 3 
lateral, 3 transverse and 3 sagittal ones. In the dorsal view (the 
lateral section) there will, therefore, be seen 2 concentric, some- 
what oval, inner shells encircled by a broad cross girdle and a 
lateral girdle, which is still broader and more or less completely 
developed and is seen in profile (f. 42 a, b.) In the lateral view 
(on the sagittal section) will also be seen two inner shells, both 
oblong-rectangular. The innermost one is connected with the 
next one, by a more or less clearly discernible girdle, tho inner 
lateral girdle. Inside the innermost one, there are traces of yet 
another smaller one. Outside the outermost one, will be seen tho 
more or less complete broad lateral girdle (f. 42, e. f.) In the 
apical view (the transverse section) may also bo seen two inner 
shells, almost square with curved sides. The middle one is joined 
to the outer transverse girdle by another girdle which is not very 
broad the sagittal girdle. Round the figure the transverse girdle 
is seen in profile (f. 42 c, d; the endpieces of tho lateral girdle 
are here undeveloped). 

It must not be understood that the girdles are developed from 
the outside inwards, in the order in which I have described them. 
On the contrary, it is probable here too that the formation of the 
skeleton is centrifugal, the innermost portion, perhaps, excepted. 

The most important difference between the structure of this 
species and that of Tetrapylmium HCK. is that in this latter genus 
(according to HCK.) 3 separate trizonal shells are developed one 
outside the other. In the form here described, on tho other hand, 
it will bo more or less arbitrary to distinguish between several shells 
on account of the connecting belts which in themselves constitute 
a clear structural plan. 

There is, too, a number of radial spines, which are especially 
definite and strongly developed in two diagonal planes, and here 
form 8 protruding spines at the corners, as in Octnjnjle oetoxtyk 
and several similar forms. 

There are also others, apparently irregularly scattered, which 
support the outside lateral girdle. 

Finally, a rather large number of byspinos occur on the outer 
part of the shell, short, needle shaped and with a broader base. 

The pores are uneven, somewhat larger on the outer lateral 
girdle, roundish, oblong and polygonal ; with strong separating walls, 
when they are fully developed. On the transverse girdle, the pores 
are smaller, roundish, very uneven, with wide separating walls. 

The girdles are all rather irregularly developed, not symmetri- 
cal. Neither are the radial spines symmetrically placed. 

As already mentioned, it cannot be seen from HAKCKEL'S de- 
scription, what is the actual structure of the genus Phortmum. I 
have, therefore, refrained from proposing any new namo, until 
HAECKEL'S species Phorticium pylonium is more clearly defined. 

To the form here described belong also the majority of Octo- 
pyle octostyk HCK. f. minor JOKM. 1. c. p. C4. These forms are 
less developed than Tetrapi/lonium Ckm, but seem, generally speak- 
ing, to belong to the same species. To the same forms too, the 
Phorticium pylonium illustrated by HAKCKEL would appear to 
belong. 

It is, however, quite likely, that at least two species are con- 
fused here. 

Rather frequent, but always in small numbers and in deep 
water samples. 

Distribution: Not unfrequent on the west coast of Norway, also 
in deep water samples. CLEVR has found it in samples from deep 



water from tho sea west and south of Spitsbergen, as well as in 
surface samples from the American side of tho North Atlantic* 
Also known from a few places in the Norwegian Ocean. 

HAECKEL designates Phurticium pi/Ionium as cosmopolitan 
(Mediterranean, Atlantic, Pacific etc. ^surface and in various, 
depths".) 

VII A. O. IJtlielidu. II(K. 



minor (Jono.) 

Lithdim minor .Touo. L. 91, p. Go, pi. 5, f. 24. 

This species has a very different appearance, according to the 
position in which it is seen. 

In one position it has an appearance corresponding to the illu- 
stration referred to, and which caused me to consider it as a Li- 
thclius with a double spiral. 

On being rolled under the microscope it has, in another posi- 
tion, the appearance of 3 distinct (concentric) shells, one outside 
the other, the innermost being somewhat oblong, the other two- 
rounder. 

In this last position, an indefinite contour of an inner, smaller 
shell is soon in the innormost one. 

From which one may probably conclude that the innermost of 
the three shells is double, Larnncitta-sh&pwl or trizonal (ac- 
cording to HAKCKKL'S designations). I have not, however, succeeded 
in seeing this clearly. 

Form this shell there extends, on both sides, a transverse 
girdle, which winds itself into a spiral about the largest axis of 
the inner shell, the longitudinal or principal axis (after HAECKKL). 
These two spirals give rise to the appearance of a Lithdhw with 
a double spiral, when looked at from above (transverse section, .after 
HA ECKEL apical view). 

In a certain, a little oblique, position one gets again a more or 
less indeiinitc impression of a single spiral. 

In each spiral there is only a little more than one turn. 

Pores somewhat uneven, not large. 

Numerous, long, narrow, neodleshaped radial spines. (Cfr. also 

JoRGKNSKN 1. C.). 

One of tho most frequent radiolaria in tho north, sometimes 
also rather numerous, especially in ocean samples. 

Distribution: Also rather frequent on the west coast. Known 
too from a few places in the Norwegian Ocean, whore it occurs 
together with southern forms. 

Note. What is in one instance in the tables entered as Liihd'nis 
spiraliu HCK. is very uncertain, and it is probably only a form of 
Larcospira minor, which, as already mentioned, in certain positions 
gives the appearance of a single spiral. The same is the case with 
regard to L. vpiralis JOKG. L. 91, p. CO, 

VII A. 7. Streblontda HCK. 

fttreblacttntha cireumtexta (J<">n<;.) 
(PL XI and XII, f, 4). 

Sorotorcu-n cirrumtextm JQRG. L. 91, p. 65. 

This is also a very difficult form to define, and 1 have not yet 
succeeded in getting a clear, insight into its structure. It can, how- 
ever, not belong to the genus Sorofarcns HCK., as I at first thought* 

16 
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There appear to be about 12 strong radial spines, of the same 
shape as those of Phortwium pyknium CL., but protruding much 
further. They are more or less round, not three edged. 

The outline of the shell in most positions is a broad oval, in 
a few, almost round. Some optical sections show inner spirals, then 
a double spiral as in Larcospira minor, other sections show at 
least 3 shells one outside the other, perhaps with several chambers 
(only indistinctly seen). 

On the smaller and simpierer forms (cfr. PI. XI, f. 46, c, d; 
pi. XII, f. 46 k, 1), which I have taken to be specimens in an 
early stage of development, a single central chamber and spiral 
twists, which appear to form a snail spiral, may be seen. 

On the whole it seems to mo at present, that this species 
may best be placed in the genus Streblacantha HCK., though it may 
prove not to belong to this genus either. 

The outer shell shows a more or less irregular structure and 
very uneven pores, from rather small to large ones and large holes. 
On the outside of larger (more developed) forms there are also more 
or less well developed byspines, very various as regards length and 
development, from small subulate ones with a rather wide base, to 
long, narrow needles. When more developed, these byspines are 
more or less connected through fine branches to an outer, spongy 
case immediately outside the outer shell. This spongy case is, 
however, rarely much developed, and seems then to bo confined to 
or at any rate most developed at the one end of the shell. 
Cfr. also JOIWENBEN I. c. 

Rare, and generally only singly, the small, younger individuals 
rat&er more frequent: The Vest Fiord I, 13 /i, 0180 m.; Hen- 
ningsvser, I7 /i, 0180 m.; the sea off GaukvaerO, 19 /i, 0700 m.; 
Skroven, Vs, 0300 m., 4 /2, 350300 m., 4 /4, o 150 m.; The 
Raftsund, n /2, 0-260 m.; The Tys Fiord I, 38 A, 0700 m. 



TUB. Acantharia. 

M. 

Of this group there were only exceptionally small forms with 
4skeletons which seemed to be quite in the wrong place and were, 
on the whole, very imperfectly developed. 

Acanthonia vchmoidw too, which is frequent on the coasts of 
.Norway during the Hummer, was entirely absent. 

[ have only entered a peculiar form without any skeleton, 
which does not seem, up to the present, to have been met with 
Anywhere else. 

KadiOMphwrti n. gen. 

I have several times, but only in conserved material, come 
across an organism which appears to be a skeleton-less radio- 
laria of the division Acantharia. It possesses, namely, the peculiar 
plasma products which HAECKEL calls myophrisca, and which he 
describes as characteristic of this group. 

For this species, I have had to coin a new name and have 
called the genus Hadiottphwra. 

R. anacanthica 3 OHO. n. *p, 
(PI. XV11, fig. 105, 1(H>). 

Central capsule spherical, filled with numerous small and large 
balls (alveoli?) the majority, small. Spines and skeleton wanting. 
Regularly distributed outside the central capsule, there are several 



bundles of myophrisca, probably 20 in number. They are short, 
linear, rather glossy, and are about even in size. In every bunch 
68 of these bodies. These bunches (or bundles) lie in the outer 
part of the calymma which forms a structureless mass of slime 
(jelly), which is only visible on being coloured. 

The diameter of the central capsule is 65 70 (i. 

Rare and scarce, is, however, easily overlooked: 34 /i 1899, 
Kvsenangen, 050 m.; % Evenstad I, 050 m.; ai /i 1900 Bal- 
stad I, 0200 m.; % the Skjerstad Fiord IV, 0300 m. and 
the Skjerstad Fiord V, 0420 m.; 4 A the Skjerstad Fiord XII, 
0500 in.; % the Folden Fiord I, 500400 m. 

From the above, the species would seem to be oceanic, uncer- 
tain whether it is temperate or boreal. 

VII C* Nassellaria. 

Of this division there was a comparatively large number of 
forms in the plankton examined and also on the west coast of 
Norway; and, among these, there were a good many which, on 
account of their slightly developed skeletons, were at a low point 
of evolution. Those proportionately simple forms are very interesting, 
in as much as they seem to be able to furnish valuable information 
with regard to the original structural type for the corresponding 
divisions, as well as with regard to the phylogeny of the whole 
class. 

HAECKEL'S splendid work on Sodiolaria (L. 86) is on the 
whole admirable for its clearness and the ingeniousness with which 
apparently unimportant details are fitted together to make up a 
wonderful and consistently worked out system. If it had not been 
for this immortal work of HAECKEL'S, the immense material, which 
the Challenger and other expeditions provided, would have waited 
long before it could have been made useful to science to any great 
extent. There may be differences of opinion as to the justification 
or appropriateness of the genera and families erected by HAECKEL; 
it is impossible, however, not to admire the immense amount of 
valuable observations which are so plainly and clearly set forth 
in his oxtentive work. 

As far as Ncissellaria are concerned, HAECKEL'S system does 
not seem to be quite successful; but this division is, as he himself 
mentions several times, particularly difficult, and can hardly be dealt 
with satisfactorily in any other way than by starting from the 
simplest forms. These simple forms are, however, small and in- 
conspicuous and may therefore easily be ignored for the beautiful 
and wonderful forms of which there are so many illustrations in 
HAECKKL'S famous work. 

It is just for these simple forms that it seems to be impossible 
to use HAECKEI/S classification. After much groping and many 
fruitless attempts to arrange the Nassellaria, which 1 have found 
in my material, according to HAECKEL'S system, I have at length 
felt compelled to get out of the difficulty by erecting several new 
genera. 

Unfortunately the Nassellaria in my material as is the case 
with Radiolaria on the whole never occur in any important 
numbers, but often only singly. I am, however, more and more 
convinced that certain simple structural conditions, which seem to 
have been partly overlooked, partly considered to be of little im- 
portance by HAECKEL, who does not use them in his classification, 
recur as the ground plan of a large number, probably the majority, 
if not all, of forms of Nasellaria. 
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Moreover, I have been enabled, by kind assistance from differ- 
ent quarters, to obtain some richer radiolaria samples most of 
them, unfortunately, of fossile species , which, although I have not 
yet by far been able to work them through, as far as I can see, show 
that my opinion .of the structure of this division of Nassellaria is 
on the whole correct. I hope in the future in a more detailed 
work to be able to give more exact reasons for my opinion, and 
try to apply it consistently to the more important genera of Nas- 
sellaria. 

My remark, that HAECKEL had to some extent ignored certain 
primary skeleton parts, which I consider to be the principal type 
for all the forms which I have examined, may give rise to some 
misunderstanding, HAECKEL several times draws special attention 
to the ,,basal tripodium" as a ground plan, from which a large 
number, perhaps all, of the forms may be developed. This triradial 
groundplan also lies at the bottom of certain classifications in his 
system. According to my opinion, there is something wanting 
here of which more further on which is of great import- 
ance. Thus I found, quite at the beginning of my work with 
Nassellaria (JOBCJENSEN L. 91) that CLAPAREDB'S genus Playiacantha 
was of different structure than HAECKEL (and CLAPAEEDE) had de- 
scribed, and, unfortunately, proved to have the same structure which 
HAECKEL describes as characteiistic for other genera (PUtgonidium 
HCK., Plagiocarpa HCK., Peripkcta HCK.). 

This peculiar structure is, however, not confined to radiolaria 
belonging to the genera mentioned, but is common to the whole 
division, with variations in development in different directions (see 
below). 

This circumstance of itself makes it impossible to retain HAECKEL'S 
genera in their original definition. 

Whoever has tried to use HAEUKBL'S system of classification 
of Nassellaria for other divisions, as, for instance, the large one 
Cyrtoidea f must certainly have found that the genera and divisions 
of his system are, at any rate in part, unsatisfactory and prove not 
to be so well limited as to be of practical service. In several 
instances, certain secondary structural conditions of comparative 
insignificance are taken to be a basis for division, as also, in not 
a few cases, accidental and passing stages of development are 
used as distinctive characteristics. Especially in several of the 
Cyrtoidea in my material there are and must be according to 
my opinion real radial apophyses, which are not found in the 
corresponding genera according to HAECKEL, so that they would 
have to be classified under quite different divisions in his system. 

On this account, 1 have been obliged to start new genera 
here too. 

It seems to me that taken as a whole, HAECKEL'S system as 
regards the Nassellaria^ at any rate, large portions thereof 
must be entirely reconstructed. It will then be possible to retain 
a large number of HEACKEL'S genera, but with different definitions. 

HAECKEL mentions several times that the Nassellaria can 
monophyletically be traced from an original ground form, but that 
great difficulties are met with when one tries to put this into practice. 
He states that M the basal tripodium" or a sagittal ring or a ce- 
phalis may be looked upon as such a ground form. He seems, 
however, to consider the tripodium as the most natural starting 
point, as there .are traces of such a tripodium to be met with in 
the ring species and Cyrtoidea (,,cortinar feet" in Cortina and Cor- 
tiniscus, ,,cortinar septum" in several Cyrtoidea). 

This tripodium corresponds best also to my ideas. 



As a foundation for the detailed description which follows, I 
have had to coin various designations which are most easily ex- 
plained together when giving a comparative treaty of the whole 
group. Then too, I will explain my ideas with regard to the re- 
lation one to another, and the origin, of the genera found in the 
material under examination. 



Phytogeny of the genera mentioned, 

As an original ground form, I take one which is similar to- 
Plagonidium HCK. (and Plagiocarpa HCK.) and which has four 
spines, extending in twos divergently from the ends of a short 
central rod. The plane through two of them, the sagittal plane, 
is perpendicular to the plane through the other two. 

With a change of direction, an apical spine, A, and 3 basal 
ones will soon appear. These basal spines are one of them dorsal, 
D (fig. I) and two lateral, L r (right) and Lj (left). 

This seems to be a natural 
form for the skeleton, con- 
sidering the position of the 
central capsule. (Cfr. below, 
concerning the position of ba- 
lance in the water). 

These 4 primary spines 
are, as stated in my previous 
paper (L. 91), the same as 
constantly occur in the Nassel- 
laria which I mentioned. There 
they were called : Der primRre 
Mittolstachel (= D), der Vor- 
derstachel (= Lj) and der 

Iliiiterstachel ( ^ L r ). My n 

reason now for changing the 
names is that the designations 
used will continually recur in 

,. i j i. v i-i 

the special descriptions, which 

e * ' 

it would not be at all easy to 
understand unless I gave these 
spines their special names, so that it was important to choose 
suitable ones, and such as agree as far as possible with the designa- 
tions used by HAECKKL, whereevor those latter could be retained. 
If the skeleton be placed so that the central rod is horizontal 
and seen from the ventral end, the sagittal plane being vertical 
and the apical spine directed upwards, then the primary dorsal,. 
basal spine 1) will bo directed backwards and downwards, the 
apical spine A somewhat backwards and upwards, the left, lateral 
spine Lj (from the ventral end of the central rod) downwards, 

forwards and to the left, and the right, lateral spine L r downwards, 

forwards and to the right (fig. II and fig. III). 

Now there arises a verticil of 3 branches on each main spine, 
and so we have the Playiacantka type, as it is found in the spe- 
cies P. arachnoides CLAP, (riot the genus Plagiacantha HCK.). 

The apical spine is here rather small and has (generally?) only 
two branches. 

My reason for considering the apical spine, nevertheless, as be- 
longing to the primary skeleton, is that I have never come across- 




I. The ground form; lateral view, per- 

. , ", .. ,, ,, - 

Hpectivelv. kchflniaticallv, an the following 

" figure*. 
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any form in which it was wanting. Its comparatively weak de- 
velopment, in many cases, may therefore be due to retrogression. 
At any rate, it would have to be looked upon as a spino which 
appears at a very early stage of development, so that, in the ease 
in question, it will only be immaterial whether it is considered as 
being formed at the same time as the 3 basal ones, or as having 





Fig. II. The ground form; 
apical view. 



Fig, III. The same; ventral view. 




been formed later. In other words, HAECKEL'S basal tripodium may 
be a more original form; but the ground form with 4 spines which 
I have chosen as a starting point, is the common type for all the 
forms which I have found. 

This primary verticil of branches is found, more or less di- 
stinct, in a series of forms, which appear, therefore, to originate, 
more or less directly, from the Plagiacantha type. 

There is a peculiarity with regard to the verticil, which plays 
an important part when examining the skeletons, as it makes it 
easier to trace the corresponding parts and makes clear the rela- 
tion between certain forms. 

The branches of the dorsal spine, D, 
are placed one dorsally, two ventral-later- 
ally. (Here we only regard the projections 
of the branches on a plane perpendicular 
to the direction of the main spines. The 
actual direction of the branches is deter- 
mined too by that of the main spines, so 
that it will be, respectively, dorsally up- 
wards and ventral-laterally downwards.) 
On the right lateral spine, the direc- 

-~ mv , - * T' ti n i 8 almost corresponding, that is with 
Pig. IV. The Plagiacantha type; * e ' 

transverse section of the basal one branch outwards (away from the cen- 

apines, tral rod, cfr. fig. IV), while the verticil 

of the left lateral spine is turned so as 

to take the position as denoted on tig. IV. The edges have also 
the same position, where they occur, as well as the secondary 
.spines. 

In this way, the plasmatic body will be more perfectly pro- 
tected, than would be the case if all three verticils were in the 
regular positions. 

A development in two directions now takes place. There 
appears a 5th, important, spine, the ventral sagittal one (hi my 



previous paper, JOBGENSEN L. 91, designated as w der seoundftre 
Mittelstachel"), and the primary connecting arches appear. 

The ventral sagittal spine extends from the common starting 
point for the two lateral spines (the ventral end of the central rod) 
and is also basal (directed downwards and forwards). On those 
skeletons which a,re less richly developed, it is easy to recognize 
it as a less strongly developed spine of later origin. 

The primary arches are developed between those primary 
branches of the basal spines which are nearest each other, and 
'are, therefore, three in 
number: (1) The left la- A 

tcral arch, Bj tig. V, bet- 
ween the left branch of --^- \\/V x 
the dorsal spine, dj and 

the inner branch, Ijj, of the 

left lateral main spine; 
(2) the ventral arch. B r 



between 



and the left 



branch, l r j of the right 

lateral main spine, and 
(3) the right, lateral arch, 




B f . between the dorsal 

* ? 



The Ploctacnntha type ; lateral view, 
perapectively. 



D 

Fig. V. 

branch, l n | of the right 

lateral main spine and the right branch of the dorsal one, d r 

Thus, the ventral arch and the left, lateral arch run together 
to a point on IK, and consequently have a corner in common which 

is suspended under the left, lateral main spine. 

If one now supposes the formation of a more complete net- 
work through the addition of secondary meshes and spines, in 
basal direction, on the sides of the pyramids, one has, in all 
important respects, Plwtacantha oikiskos. 

On the other hand there is as above mentioned de- 
velopment in another direction, the ventral sagittal spine, V, being 
formed. 

A simple form 
which belongs here 
is Campylacun tha 
cladophora. In its 
most simple state 
(young forms?) it 
consists of the 5 spi- 



L r 



L A 



nes 1), 

and V (cfr. fig. VI 
and fig. VII). The 
most fully developed 
individuals seem be- 
sides to have two 
secondary lateral 
spines, directed la- 
teral-dorsally and 
basally, l r and lj, ex- 

tending from the 
base of the apical 

Spine. (These spines, 

1, are perhaps only 




Pig< V I. The Campylacantha type; lateral view, 

perspective!}-. 



Protistplankton. 



,D 




The Campylacantha type; 
apical view. 



lateral branches of the dorsal main spine, which does not, how- 
ever, quite correspond to their direction. Cfr. further under Cam- 
pylacantha cladophora). 

In Cawpylacantha, tho 
primary verticil of branches 
is wanting. Instead of this, 
secondary branches (spines) 
are developed on the 3 edges 
of the main spines. It seems, 
therefore, most natural to 
derive Campylacantha from 
the common ground form, as 
a parallel form to Plagia- 
cantha. It is, however, also 
possible that the verticil of 
branches is transformed into 
the scattered, strong spines 
^ on the edges, as this primary 

LI verticil appears to occur on 
the apical spine (?). 

The two basal sagittal 
spines, D and V, are in Cam- 
pylacantha strongly bent towards each other. Let us suppose that 
these two spines unite at the points, and we should have a sagit- 
tal ring. 

It would be interesting if the ring forms (StvphoitUa HCK.) as 
a whole could be derived in a similar way; but I am as yet un- 
able to judge if this be so, as my personal acquaintance with these 
forms is too deficient. In the material under examination, only 
one of these forms occurred, Dictyocircus clathratus, and even that 
was very sparsely represented. It seems, however, to mo that this 
form most naturally may be derived in the manner mentioned. Such 
a derivation seems to be natural for the division Semantida HCK. 
I think, however, that tho whole division Hteplwidea HCK. requires 
a thorough revision. 

By help of the secondary lateral spines 1, (cfr. fig. VI and 
fig. VII) it seems that DictyocircuH clathratus may bo quite natur- 
ally derived from Campylacantha cladophora. (Cfr. further under 
Dictyocircus). In this way too the long, protruding free spine, the 
apical one A, which is not seen in HAECKEL'S ring forms, is ex- 
plained. 

We also find a clear and easy transition from Dictyocircus to 
Ceratoapyris hyperborea, additional meshes appealing on both sides 
of the ring. The transition hero is so evident that as mentioned 
under Ceratospyris there may be some reason to suppose that 
Dictyocircus is but a young form of Omfo.spyra. 

That the network in Dictyocircus develops into the two lateral 
domes of Ceratospyris, seems quite natural. Several of the most 
important meshes are directed obliquely outwards from the ring 
{cf. under Dictyocircus). Tho additional growth therefore at first 
causes the network to be widened laterally. Later, byspines will 
be formed on the sides, and these will converge towards the open 
central space, for the direction of the byspines is generally such 
as to cover unprotected places. Thus the network of the sides 
converges and the shell is finally closed. 

My opinion, therefore, is that the ring in Dictyocircm is basal, 
not apical, as in similar forms according to HAECKEL'S interpre- 
tation. 

In the second series, there is after Plectacantha the develop- 



ment of a ventral sagittal spine. I think I have seen a form which 
would belong here, very similar to Plcctucnntha mkiskos, but having 
a ventral sagittal spine; but, as the study of the stucture of theso 
forms has taken a great deal of time, I have been obliged, for the 
present, to give up the thought of attaining definite clearness with 
respect to the limits for the different species. It would also have 
proved impossible to distinguish with certainty between young forms 
of different species and genera, unless the most important structural 
conditions had first been settled. 

From the Plectarantha type, there is a further development 
to Phormamntha hystrix. a ventral, sagittal spine as well as several 
arches being developed. Those arches are apical, extending from 
the apical spine to tho three basal onos or to the primary basal 
arches. I have not found time to study the course of these apical 
arches more closely; but there regularly appears to bo one from 
the dorsal branch of the apical spine (d., tig. V) to the dorsal 

*M 

branch of the dorsal main spine, one from the right branch of the 

apical spine to the right lateral arch, Bi as well as one from the 

'1 

left branch of the apical spine (here the apical spine has the 
primary verticil of branches) to the loft lateral arch, Bj. 

Besides these, there arc also secondary apical arches outside 
the primary ones, distally, or between them. 

It is interesting to note that Phonnacantha hystrb' shows the 
same course for the primary branches and tho primary arches as 
Plectacantha oikixkoii. Only in tho case of Phormam-utln.1, the for- 
mation of arches has reached a further stage and the tips of the 
branches have mostly disappeared (the branches have become parts 
of the arches). Similarly, the outer branches of the primary ver- 
ticil of the lateral main spines are retrograded and on well devel- 
oped individuals transformed into short spines. The ventral, sagittal 
spine is bont more downwards than the lateral ones, these being 
directed more forwards arid the apical one more backwards. Thus 
is formed an interesting type, which in one respect exhibits a re- 
markable likeness to the Gladvweniinn type, while it is, on tho 
other band, difficult to separate with certainty from HAECKKL'S 
group Monoet/rtida. 

The spine which HAECKEL, in Cladoscenium and the whole 
group Monort/rtida, calls the apical spino (apical horn) is the same 
which I have called the dorsal, basal spino, 1). Closer considera- 
tion will prove that this opinion is justified (cfr. under Phorm- 
uwntha, Cladoscenium, Peridittm and Lithomdis#a). Similarly to 
the foregoing ought, therefore, Cladoscenium and Monocyrtida, as 
well as the other ('yrtoideti, to be placed in the contrary position 
with the ,,<:ephitU*t" (Hex.) downwards, and not as HAECKEL has 
done, with the cephalic upwards and the .Morax" and the ,,abdowen" 
downwards. One would get the same relationship between tho 
groups if one retained HAECKEL'S method of placing them for 
Cyrtoidea, but turned the preceding ones over so that tho three 
spines (HAKCKEL'S basal tripodinm") turned upwards, and one 
according to the above designation the apical one downwards. 
In this way, the network in Plectacantha and Phormacantha should 
be considered as apical, not basal. 

If, however, one goes in the natural order from the simple 
forms, without a network or with a very incomplete one, to such 
ones as tho Cyrtoidea, it seems most natural to consider tho three 
spines as above to be basal, not apical. 

On the whole, perhaps this is the right place to say a few 
words about the natural position of balance in the water. 
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HAECKEL considers those forms which have a marked principal 
axis to be n monostatic", supposes that they swim in one definite 
position of balance. As the skeletons of Nassellaria with their 
substantial spines and net walls must be considered decidedly 
heavier than water, their plasmatic parts are most probably lighter, 
in order that the form may be able to float in smooth water, when 
no selfmotion is supposed. 

It is another matter, whether it follows from this that these 
forms are monostatic, as HAKCKJSL supposes. It seems, however, 
natural to conclude that the plasmatic parts support the skeleton 
and not the reverse, so that it would appear most likely that the 
central capsule is situated under, not over ,,the tripodium" (in those 
forms which have an imperfect skeleton). 

If, however, the centre of gravity of the plasmatic parts is 
under w the tripod", it is not impossible that the centre of gravity 
of the tripodium, by which, naturally, the basal position is deter- 
mined, may coincide with that of the plasmatic parts, and thus 
the balance in the water be indifferent. 

One would think that such a position of balance would provide 
important advantages and would safeguard against a separation of 
the central capsule from the plasmatic parts of the skeleton. 
There are, moreover, several details concerning the different Nassel- 
laria skeletons which seem to suggest that the centre of gravity 
of the skeleton is very near that of the plasmatic parts. Thus the 
substantial topborn" (HCK.) which is found in numerous forms of 
Cyrtoidea may be mentioned as an instance of this. It is especi- 
ally this solid tophorn which makes it appear not improbable that 
the centre of gravity of the skeleton, if it does not coincide with 
that of the plasmatic parts, even might well be nearer the cephalis, 
so that the form when thoroughly balanced would swim with the 
cephalis and the tophorn downwards. 

In this connection, it is an interesting fact that the central 
capsule in several Cyrtoidea e. g. Clathrocyclas, Corocalyptra, 
Dictyophimus (cfr. HAECKEL, L. 86, pi. 60, 61) is lobed, and has 
a small part in the cephalis, while four long, widened bags extend 
through a large pail of the thorax. If these bags are lighter than 
water, their natural position in the heavier skeleton will be up- 
wards (although the species, of course, would also swim steadily 
with the cqifazZt* upwards, if only the centre of gravity of the 
skeleton lies under that of the plasmatic parts). 

Here I will not omit to add that this peculiar condition of 
the central capsule in Oyrtoidea suggests an original placement in 
the eephalw, while later on it has got its greatest volume in the 
thorcur. This again points decidedly to the probability that those 
forms which have an imperfect skeleton are to be considered as 
Monocyrttda with an imperfectly developed cephalis (and no thorax). 
The apical arches and their secondary arches in Phormacantha 
form a continuation of the net work up over the sides of the 
apical spine A, thus causing an enclosed dorsal spine, i. e. a , f eolu- 
mella" (HcK.), as in Eu&cenium HCK. and Cladoscenium HCK. The 
columella is as yet only partially embodied in the skeleton. At 
the same time a further development of the opposite part takes 
place, a rather complete wall being formed outside the ventral arch, 
below the ventral sagittal spine, if this is considered as directed 
downwards. Probably this is to prevent that the centre of gravity 
of the skeleton shall be moved to one side. 

The genus Cladoscenium, as it is represented by (7, tricolpium, 
with an almost central columella and even development of the 
skeleton all around it, may quite plainly be derived from an 






Fig. VIII. The Prototceniwn-type ; 
oblique apical view. 



interesting, simple form, Protoscenium, which can again be traced 
back to the Plagiacantha type. We may imagine the original type 
with the four main spines developed evenly, and having the 
primary verticil of branches on each of them placed in regular order. 
(Cfr. fig. VIII). If one now imagines- 4 basal arches formed between 
the nearest branches of the dor- 
sal spine, D, on the one side, 
and each of the lateral spines, 
L, on the other (cfr. the lines 
.... on the figure), 2 similar / 

arches between the nearest / An \ 

branches of the apical spine, / 

A, on the one side, and the /..--"? ^\ -...\ 

dorsal spine on the other (cfr. 

the lines on the 

figure) and finally 3 arches bet- y 

ween the nearest branches of 

the apical spine and the lateral 

ones, (cfr. the lines 

on the figure) one has the Protoscenium type. Here there is an 

almost central columella, which naturally presents itself as an apical 

spine" in contradistinction to the other three, which are all about 

equally developed and want the outer branch in the primary verticil, 

while in the columella all throe branches are well developed. 

The columella, however, also here corresponds to the dorsal 
spine in the foregoing species. This will also be seen if we regard 
the natural position of the central capsule, between D, L r and Lj 

From Protoscenium simplex to Cladoscenium tricolpium, we 
have again a very plain transition. The branches of the primary 
spines lose their tips and become parts of the arches (as in Phorm- 
acantha). The throe branches frortl the spine D are tho verticil 
I on tho apical spino (alter HAECKEL). A ventral sagittal spine is 
also developed, and in this way, perhaps, a counterbalance is formed 
to the net work at tho spino A. 

From the Plectacantha type a series of forms may again be 
traced. The net work closes at the base (cfr. corresponding process 
in Ceratospyris) and we have the genus Pmdium, which always 
seems too to have tho ventral, sagittal spine which often Is, how- 
ever, but weakly developed. One can hero, partly because of the 
meshes round the dorsal spine, more especially because of the 
characteristic peculiarity in the position of tho ventral and left 
lateral arch, (suspended from a common, basal, primary branch 
from the left lateral spine, cfr. PkctacanOia) be convinced that 
HAECKEL'S ,,apical spine" corresponds to the basal dorsal spine, D, 
in the genera with imperfect skeleton. One finds also in Peridium 
several of the characteristic peculiarities of Plectacantha oikiskos, 
e. g. the larger, secondary meshes with their conspicuous byspines. 

If the connection with Plectacantha oikMoH may be taken as 
certain there is, perhaps, an intermediate form, the one already 
mentioned which resembles Plectacantha vikiskos, but has a ventral 
sagittal spine the connection between Peridium and Cyrtoidea 
is at any rate quite as certain. Here, however, as mentioned above, 
the ,,cephali$" corresponds to the basal network of the simpler 
forms. One can plainly see in young Cyrtoidea, where it is prin- 
cipally the cephalis, which is fully formed, how the thorax is devel- 
oped between the outward pointing byspines on the primary and 
secondary arches of the cephalis. 

In Lithomelissa setosa, which can quite naturally be derived 
from Peridium, the spine A runs inside the thorax, which it theft 
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pierces in a direction obliquely downwards. In this way it un- 
doubtedly takes an important part in the formation of the thorax, 
partly with branches, partly with arches to the other primary spines. 
The spine D runs nearly in the cephalis wall, obliquely upwards, 
as an apical horn M tophorn" (HCK.) which is but little con- 
spicuous, while the spines L r and 1^ pierce the thorax in, or a 

little below, the ,,neck". The ventral sagittal spine protrudes 
obliquely from the region of the neck as a lower frontal horn" 
(HCK., in contradistinction to the ,,apical spine" as a ,,higher 
occipital horn"). 

The peculiar swellings seen in the region of the neck in 
Lithomeliasa setosa and similar forms, will find a natural explanation 
through the above mentioned process of formation of the thorax, 
and this also gives an explanation of the indistinct outer boundary 
between the cephalis and the thorax. The proper boundary is to 
be found near the primary arches, where it is defined by internal 
lists (,,cortinar septum" as HCK. mentions in some species). These 
are not in the same plane, just as in Plwlacantha and Peridium. 
As the secondary spines on the left and right lateral arch through 
additional secondary arches now form the adjoining part of the 
thorax, two crimpings on the sides about the spine D will be 
caused at the boundary between the cephalis and thorax. 

In Cyrtoidea there is also developed an inner spine, which 
extends from the central rod through the thorax. It appears to 
be very variously developed, and is sometimes branched. It always 
seems to extend from the ventral end of the central rod, at the 
same point which is also the starting point for the primary, lateral 
spines and the ventral sagittal one, and it extends in a direction 
contrary to the cephalis. Its object seems to be to protect the 
large opening, which is the weak point, or perhaps it is to act as 
a support for the lobes of the central capsule. As a rudimentary 
iSpine, it can be traced right back to Phormacantha. 

The more richly developed the Cyrtoidca forms become, the 
more it seems that the original spines and arches are retrograded. 
The four primary spines, as well as the ventral, sagittal spine can, 
however, be clearly recognized in every instance, as far as my 
experience goes. In the genera Hebtkohts, Androcyclas and Chithro- 
cyclas, perhaps also Sticlwcorys, 3 of these spines, A, L r and Lj, 

are found as simple, protruding spikes. In the genus Androcyclas 
the spine D forms the large, substantial ,,tophorn" (RcK.). Sim- 
ilarly in Clathrocydas, where the other ,,tophorn" is formed by the 
protruding ventral sagittal spine. 

The consecutive links of the many linked Cyrtoidea are formed 
out from the cephalis as may easily be proved in young individuals. 
Such forms as Lithomelissa will, therefore, when young resemble 
Peridium r Clathrocyclas and Androcyclas and be similar to Dicyrtida 
(instead of Tricyrtida) etc. 

The genus Amphimelissa (Botryopylc schwa OL.) seems to 
have a structure which is considerably different to that of Litho- 
melissa, with a fuller development of the primary skeleton parts 
of the cephalis. If I have understood it rightly, it would seem 
that its thorax is formed from the cephalis' by secondary spines on 
the secondary arches, that is with the starting point higher up on 
the cephalis, while the thorax of Lithomelissa and similar genera 
are chiefly formed from the primary arches and their byspines. The 
result is therefore, that Amphimelissa has a broader cephalis, which 
is more enclosed, or even entirely so, and which does not distinctly 
appear to be separated from the thorax. (Cfr. further under Am- 
yhimelissa). 



The genealogical tree for the forms which occur in my material 
will, after the foregoing, be as follows: 

Stichocorys 



Dictyoceras 



Androcyclas 



Helotfiolus 



Awphimelissa _. AI ,. 

\ Lithomelissa 



Pteroscemum 



Cladoscennm 



\ 




Ceratospyris 



Dictyodrcus 



Protoscenvum Campy lacmthn 



= croundform with 4 primary spines 



In the following pages, I have tor practical reasons preferred 
to retain (at any rate preliminarily) HAECKEJ/S method of placing 
the Cyrtoidua, where therefore the apical spine" is the spine D, 
and the dorsal one" the spine A, while further the right and 
left lateral spines change places. Where, however, letters are 
used, I have applied them as above. 

With regard to the distribution of the species of Na-aseUaria 
which I have observed, I will add a few remarks, and these will 
also, as a whole, be applicable to the above mentioned species of 
the division Sp-umellaria. 

It is difficult, from the material treated, to come to any re- 
liable conclusion as to whence the various species really come, and 
this indeed is the case with most of the plankton species which 
occur in my material. We know very little indeed about tho di- 
stribution of these radiolaria, for the majority of the species found 
arc either quite now or had only previously boon known from the 
west coast of Norway. But, fortunately, CLKVK has also observed 
some of the species in question (especially from the sea near Spits- 
bergen), so that the distribution of just these species can be rather 
more completely stated. It has also been of great service to me 
that Dr. HJOHT and Dr. GKAN have kindly favoured me with a number 
of plankton samples for examination which were taken on S/S Mi- 
chael Bars' expedition in the Norwegian Ocean. I have, however, 
not yet been able to find time to work through the whole of this 
material, which, having been collected from settled places in the 
most important currents, will supply valuable information with re- 
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spcct to the dependence of the radiolaria on temperature and sali- 
nity. Unfortunately, there are no samples from deeper water. 

It may, nevertheless, be concluded with certainty that all the 
species here mentioned of the divisions Spwmllarin and Nussellaria 
aiT oceanic species. There may, however, be differences of opinion 
as to whether they are northern or southern forms. CLEVK states 
(L. 40) that some species which belong here (from the Northern 
Atlantic) must be considered to be derived from the Northern Pacific 
by way of the Northern Arctic basin. He comes to this conclusion 
partly because several of these species have been found in the 
northern part of the Pacific, and partly because they do not occur 
in samples taken farther south than 40 n. lat. 

GHAN (L. 70, p. 149 154) considers these species to be of 
southern origin. 

As far as I can gather, CLEVIS statements are generally based 
upon examinations only of surface samples. My impression is that 
the majority of these radiolaria come from the northern part of 
the Atlantic, where they appear to occur in the mixed Atlantic 
waters. In the deeper waters of the Norwegian Ocean, there are, 
perhaps large numbers of these northern species. In a deep 
water sample from the sea between the Faeroe and Shetland Isles, 
which was taken by Mr. CLARK and kindly placed at my dispo- 
sition for examination, 1 found a comparatively large number of 
those species which occur on the coasts of Norway, and some of 
these species were numerous. 

It appears to bo certain that ocean water of between 34 and 
35 %>o salinity contains many species of these radiolaria. Perhaps 
here too they occur for the most part in the deeper layers. 

On the other hand, there appears also to be species (of those 
mentioned in this paper belonging to Sjmmdlana and Nawllaria) 
which belong to the salter, warmer waters of the Atlantic, but 
their number is comparatively small. 



Key to the genera of Nassellaria. 1 ) 

SheHs with plainly latticed cephalis and thorax, or 
more joints. 

More than 3 joints; rather narrow shell 

with no or inconspicuous spines Stichocorys. 

3 joints (cephalis, thorax and abdomen). 

Thorax with 3 long protruding 

spines, each with a broad base; 

no broad top horn Dictyweras. 

Thorax with 3 to 4 slender 
and short spines which may easily 
be overlooked. 

2 diverging, 3-edged 
tophorns ; broad thorax ; 
short, expanded, brim- 
shaped abdomen ........ Cktthrocyclas. 

1 conspicuous, 3-edged 
tophorn ; thorax narrower, 

not brim-shaped Androcyelas. 

2 joints (only cephalis and thorax). 

Cephalis rudimentary; large 
thorax . . . . Litharachnium. 



l ) Only to help in the determinatiou. 



Thorax little developed with 
narrow spines which form 6 or 

more ,,basal feet" Acanthocorys. 

Thorax with piercing, 3-edged 
spines or with 3 . regular* basal 

feet I>icty<q)himu8* 

Thorax with piercing, slender 

spines without conspicuous edges. 

Thorax broad and low, 

campanulate ; cephalis with 

numerous spines Helotholus* 

Thorax narrow and high. 

Cephalis very 

broad, not plainly 

constricted from 

the thorax Amphimelissa. 

Cephalis nar- 
rower than the 
thorax, easy to 

distinguish Lithomelissa. 

Only cephalis, plainly latticed. 

Cephalis with a sagittal ring (bilocular) Ceratospyris. 
No sagittal ring. 

5 long, 3-edged spines, one of 
them forming a nearly central 
columella with an inner verticil of 
3 branches and protruding above 

as a tophorn Cladoscenium* 

The same, but the columella 
wanting the inner verticil of bran- 
ches EuBc&niwn. 

No broad, 3-edged spines. 

No columella Peridium* 

(Incompletely latticed 
shell with indistinct, margi- 
nal columella Phormacantha)* 

More or less incomplete skeletons, not plainly latticed. 
A strong sagittal ring with spines and 

some few meshes Dictyocircus* . 

No sagittal ring. 

The ventral sagittal spine is , 
present. 

Rather well developed 
network (at last with 
numerous slender arches 
and spines at the outside) Phormacantha* 

No network, only strong, 
bent spines with numer- 
ous scattered branches . . Campylamntha* 
(5 strong, straight, 3- 

edged spines Euscenium). 

The ventral sagittal spine is 
wanting. 

A very incomplete ce- 
phalis with very few, 
large meshes and nearly 

central columella Protoscenium* 

No columella. 
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Only two pent- 
agons with a side 
in common and 
the opposite cor- 
ners connected 
through a poly- 
gonal beam; long 
spines in the 
corners Gmo&phcera. 

More or less 
developed net- 
work, forming a 
conical cephalis, 
open below .... Pkctocantha. 

Only the 4 main 
spines with a ver- 
ticil of 3 branches 
on each of them; 
no or but few 
connecting arches 
developed Plagiacanttia. 



YIIC. 1. Plectoidea HCK. (Plagonlda and Plectantda). 
Plagiacantlia arachnoides CLAP. 

J0BGKNSEN L. 91, p. 72. 

In a previous paper (.JORGENSEN 1. c.), I have in detail de- 
scribed the structure of this species and shown that, from this 
structure, it would have to be classed as belonging to HAECK-KI/S 
genus Plagioearpa or the form which is furnished with connecting 
beams to Peripkcta HCK. At the same time too is mentioned that 
this structure as it is explained in the foregoing pages here 
is the ground type for a large series of forms. 

It is likely that still other species are included in the above 
name. HAECKEI/S Plectojthom arachnoldes can, however, not be 
distinguished from Plagiacantha arachnoids. 

In the present material, this species was found only rarely 
and in small numbers, generally in deep water samples, up to 50 
in., only exceptionally near the surface. Almost entirely absent 
during the diatom inflow. 

Distribution:* According to CLEVB (L. 40, p. 180) a northern 
form, belonging to Tricho- and Ohaetoplankton. Frequent on the 
west coast of Norway, seems also there to be absent during the 
diatom inflow. In August 1903, numerous between the Faeroe 
and Shetland Isles and in the sea north of them, near the surface 
(L. 18, 19031904, nr. 1). 

The species would thus seem to belong to the northern part 
of the Atlantic, and especially to be abundant in the North Sea 
and north of Great Britain during the summer months. 

Campylacantha n. gen. 

Has the four primary spines, D, L r , l^ and A, as well as 

the ventral, sagittal one, V. The dorsal, sagittal one, D, is bent 
strongly downwards. The lateral, basal spines, L r and Lj, are 

also bent downwards, being as usual directed half forwards and 



half sideways (so as to be ventral lateral). The ventral, sagittal 
spine is rather thin, almost straight, bent strongly downwards and 
converges distinctly towards the dorsal, basal spine, I). 

The principal difference between this and the previous genus 
lies in the ventral, sagittal spine. 

The primary verticil of branches (cfr. the introductory remarks 
under Naswllaria) appears only on the apical spine, which is with- 
out any other branches. 

C. clndophorn Joius. n. sp. 
(PI. XTI, %. 47). 

The sagittal, basal spine is best developed, very strong, long, 
strongly bent, gradually narrowing oil' into a long line point, like 
all the stronger main spines and branches three-edged. One edge 
is dorsal, the others lateral. On these three edges, there are strong, 
expanded, narrow pointed branches, several in a row along the same- 
edge, rather scattered and not clearly forming verticils when com- 
pared to the branches on the other edges. The brandies become 
shorter towards the end of the main spines. The larger branches 
are in their turn furnished with similar squarrose branches. 

The basal, lateral spines are also strongly developed, although 
not quite so much so as the sagittal, dorsal onn, in other respects 
corresponding precisely in form and arrangement of branches. 

The apical spine is much less developed, having only a verti- 
cil of three branches on the corresponding place to the verticil of 
Playiacantha, outside this being thin and unbranched. 

The ventral, sagittal spine is thin and unbranched, almost 
straight, pointing obliquely downwards between the lateral spines 
and being somewhat shorter than these. 

In addition, in well developed forms, there appears to be two 
strong, lateral arched branches extending from the basal, dorsal 
spine at the base of the apical spine. Those arched branches form 
a pair of secondary, lateral spines, l r and lj, in form and arrange- 
ment of branches corresponding to the primary, lateral spines, only 
less developed. In those individuals where a smaller numbers of 
secondary spines were developed, they were not visible. But it 
must be remarked that the species is very brittle, so that the 
branches are easily broKen off. 

This species is especially interesting, as it seems to show the 
evolution of the ring species. Cfr. above and under the following 
species. 

Rare, always in small numbers, only in deep water samples. 
Seems to be boreal oceanic. 

Distribution: Otherwise only observed on the west coast of 
Norway: The Oster Fiord, very scarse, in deep water. 



VII . *. Stephoidea HCK. (Stephanlda and 
Semantida). 

Dietyooireua u. ^cn. 
(Cfr. pi. XIIT, f. 48). 

A strong, sagittal ring, one side, the dorsal, being less bent 
than the other, the ventral. (This peculiarity of the ring species 
is also mentioned by HAECKKL). This ring is in the following de- 
scription supposed to bo placed downwards, not upwards as by 
HAKCKEL. 
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Fig. IX. Dictyodrcus: 

King and meshes f, apical 

view (schematically). 



On the dorsal side of the ring, there is a long spine, pointing 
obliquely backwards and upwards, the apical spine, A, in the piano 
of the ring. On both sides of this apical spine, there are two 
large, pentagonal meshes, diverging at right angle on each side, 
both in the same plane perpendicular to the plane of the ring. 
Those are the right and left transverse meshes, a r and aj. These 

meshes are again both in a dorsal and ventral direction joined to 
two similar pairs of meshes, the dorsal lateral meshes, t' r and fj, 

situated in a dorsal direction from the transverse meshes, and the 
ventral, lateral meshes, b r and bj. Those lateral meshes point ob- 

Jiquely outwards from the plane of the ring. They are thus not 
in pairs in the same plane, but the plane of the right one forms 
an angle with that of the left one, both being turned from a po- 
sition perpendicular to the plane of the ring in a direction away 

from the centre (fig. IX). 

In a ventral direction from the pair of 
meshes b, 34 more or less complete pairs 
of meshes follow, c to e; in a dorsal direc- 
tion, however, there are only three protruding 
spines, g, the middle one being in the plane 
of the ring, the other two pointing obliquely 
outwards and downwards. Similar protruding 
spines are found at several points (cfr. the 
description of the species). 

Although 1 am but imperfectly acquainted 
with this form, having only seen a couple of 
individuals, I have endeavoured to trace its 
structure as complety as possible, as it is a very 
interesting form, which seems to be well suited to throw light upon 
the connection between the ring forms of Nasuellaria and the group 
Plwtoideu HCK. on the one hand and the group Zygospyrida HCK. 
on the other. 

The connection with the latter seems to me to be quite evident, 
leaving scarcely no doubt that such forms as Cerato&pyris are 
evolved from a ring like Dictyodrcus with a further development 
of meshes on both sides outside those described, until there is on 
either side formed a closed network. The conspicuous narrowing in 
Ccratospyris at the sagittal ring corresponds very beautifully to the 
right and loft meshes which extend forwards from tho ring, e. g. 
in the pair of meshes b and f. 

Tho connection with the group Plectoidca is less clear. On 
this point, however, the genus Campylacantlw, seems to furnish 
valuable information. As above mentioned, 1 consider tho sagittal 
ring to be formed by the connection of the dorsal and ventral sagittal 
spines (or of meeting branches). Further, I consider the branches 
h r , hj between the meshes a and b to correspond to the ventral, 

lateral spines in Gampylacanth-a, and the branches L, ij between 

the meshes a and f to correspond to the dorsal, lateral ones. In 
this way too, the largo transverse meshes a, diverging at right 
angles, situated between the dorsal and ventral lateral spines in 
Campylaeantha, are explained, as well as the centrifugally directed 
pair of meshes b and f, formed by the partly forward pointing 
ventral, lateral spines, and the partly backward pointing dorsal, 
lateral ones; 

D. clatbratws JOBQ. n. sp. 
CPl. Xm, flg. 48). 

To the description above, I will add the following, which 
applies to the individual illustrated: 



After the pair of meshes a and b, there follows in the same 
direction (ventrally) two strong, but smaller meshes, c, one on each 
side. In the corner between bj and C| there is a secondary, smaller 

mesh. After Cj there follows yet another mesh, dj, while the cor- 
responding one on the right side is wanting, but there is a trace 
of it in the shape of a protruding spine. (This mesh is probably 
developed in elder individuals). Then comes a pair of strong, 
obliquely diverging spines, k, and then tw r o similar ones, g, with 
an intermediate one in the plane of the ring, which spine might be 
considered to be the protruding point of the primary dorsal (basal, 
sagittal) spine. Following this bundle of three spines there are, 
in the same direction, the two large meshes f, which again stretch 
up to the pair of meshes a. 

On tho stronger branches, there are several protruding spines, 
which generally point obliquely outwards from the plane of the 
sagittal ring, in a direction away from the centre. Besides these, 
there are three spines protruding in the plane of the ring, the 
apical spine, the protruding, dorsal, basal, sagittal one at g, and 
the protruding, ventral, sagittal one between the meshes b and c 
(broken off on the specimen illustrated). 

In addition to these, we have some secondary spines, as for 
instance the conspicuous twins on the outer side of aj. The two 

meshes b r and bj are connected by an arched (ventral) beam which 

is bent outwards, and carries in the middle a rather strong, se- 
condary spine pointing outwards. 

The sagittal ring and all the stronger branches and spines are 
three edged. 

The diameter of the ring is about 50 it. 

The individual described was probably not fully developed. 
Judging from tho many surprises which have met me with regard 
to imperfectly developed raMolaria^ I cannot but remark that it 
is perhaps not altogether impossible that the Dictyocircus clathratun, 
here described, is a young form of Ceratospyris or a similar spe- 
cies of the group ZygtHspyrida. 

This species does not answer well to HAKCKEL'S system, so I 
have been obliged to classify it as a separate genus. It would have 
had to be classed as belonging to the group Scmantida HCK. in 
which there are species which in structure in important respects 
undoubtedly agree very well with the species here described. It 
especially answers well 'to the genera Semantidium HCK. and 
Semantisrus HCK., both of these having the three large pairs of 
meshes corresponding to a, b and f. These genera have, however, 
not the long apical spine. 

Very rare and only singly: Heriningsv&r, 2 % 1899, 
280 m. 

VII C. 8. Zygospyrida HCK. 

Ceratospyri* HCK. 

I do not consider this genus to be w r ell characterized by HAECKEL ; 
but it is, at any rate, easily recognized. 

In the material examined, I have only found one species be- 
longing to it. 

C. hyperborea Joao. n. np. 
(PI. XIII, fig. 49). 

I have only seen very few individuals of this species. Its 
structure seems to be of precisely the same type as that of Dictyo- 
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eircus clathratus, only that, on both sides of the sagittal ring, 
there is a farther development of the net work, which has become 
two complete domes, one on each side. 

The primary pores (nearest the sagittal ring) are polygonal, 
the others being irregular roundish and oblong and varying consi- 
derably in size. The separating walls are strong, with here and 
there narrow, protruding points which form obliquely diverging 
narrow spines. There is also a rather plentiful number of similar 
byspines. 

All the spines are little prominent, to l / 4 l /i of the diameter 
of the sagittal ring. 

The species does not appear to bo identical to any of HAECKKL'S. 

Very rare and only singly: The Vest Fiord V 1899, 
-200 m. 

Distribution; In the warm, salt waters of the Atlantic beyond 
S0ndm0rc (8/8 Michael Sars, % 1901, between stations 4 and 5, 
in the surface; cfr. GKAN, L. 70, p. 149), very sparsely; the 
Oster Fiord near Bergen, at a great depth, here too only .singly. 



VII C. 4. Moitocyrtlda HCK. 

The genera Plcctacantha and PkormavantJia, as also the genus 
Protoscenium, should properly be referred to the group Plvctoidca 
HCK. (in account of their more or less incomplete skeletons), but 
is placed here in order not to break their natural connection with 
the following genera. 



Plectacantha n. geu. 
(PI. XIII, f. 5058). 

Has the four primary spines, the sagittal, dorsal, basal ono, I), 
the two ventral, lateral, basal ones L r and Lj, as well as the sa- 
gittal, apical one A. Besides there are, between these, throe pri- 
mary arches developed, ono ventral, B y , between the ventral, la- 
teral spines, and two lateral B r and Bj, between the dorsal, basal 

spine and the right and left lateral one. In this way, 3 large, 
pentagonal meshes are formed, the primary ventral mesh, the pri- 
mary right lateral and the primary left lateral meshes. 

As mentioned above in the general remarks on the Nt'tsscllaria 
group, the ventral mesh and the left, lateral one have as a side 
in common a short branch which descends from the under side of 
the left, lateral spine, while, on the other side, the right, lateral 
mesh and the ventral mesh reach immediately up to the right, la- 
teral spine. 

There is no ventral, sagittal spine extending from the common 
starting point for the two ventral, lateral main spines. 

In addition to these primary spines and arches, secondary ones 
are also more or less developed, and form a comparatively rich 
network, which is, however, open, or very imperfectly closed 
beneath. 

P. oikiskos JORO. n. nomen. 
(PJ. XIII, figs. 50-57). 

Periplecta intricate* (C<L.) JORC*. L. 91, p. 73. 
Peridium (?) intricatum CL. L. 30, pi. 2, f. 8 a, b? 
Peridium (?) laxum CL. 1. c. pi. 2, f, 9 a, b? 



The primary verticil of branches of the apical spine has (ge- 
nerally?) only two branches, pointing upwards and outwards in tho 
angle between tho dorsal, basal spine and the lateral ones. These 
two branches together with the protruding middle stem form three 
undivided spikes, about equal in length. 

Tho left, lateral spine, Lj, has the primary verticil complete. 
Of these three branches, however, the inside one (lj: in tig. V, p. 

124) is as previously mentioned transformed into a short, 
strong arch, pointing downwards, at the end of which the loft, 
lateral arch and the primary, ventral one meet, The two other 
branches form with the protruding middle stem, three, diverging, 
long, single spikes, pointing obliquely outwards and to the sides. 
By those three long, protruding spikes, the left, lateral spine may 
always be easily recognized. 

The right, lateral spine has only retained ono branch of the ver- 
ticil in its original form, the other two being branches for the two 
corresponding, primary arches, one belonging to the ventral arch, 
the other to the right, lateral one. There are consequently hero 
two long, simple spikes, about equal in length, the outer branch 
in the primary verticil and the protruding, middle stem. 

The dorsal, basal spine has only one simple branch of the 
verticil, pointing outwards and upwards (d ( j in iig. V, p. 121), the 

two others being strong, arched branches, diverging nearly at right 
angle on both sides. 

One of these branches forms the right, the other the left la- 
teral arch. Tho middle stem of the basal spine is here branched, 
there being one or two similar secondary arches outside the pri- 
mary, lateral ones. The dorsal, basal spine, therefore, only .shows 
one simple, protruding spike. A similar, smaller byspine is gener- 
ally to be found farther out. 

The dorsal spine is the longest and strongest, the apical one 
is shortest and weakest. 

Outside the primary meshes, secondary ones are developed 
more or less richly, varying considerably in size. These unite to 
form a ,,net\vork" which is generally rather imperfect, but would 
seem, on older individuals, to be made more complete by the ad- 
dition of connecting beams across the larger, secondary meshes, so 
that these meshes finally are smaller in size and more in number. 
Generally speaking, the network is conically expanded downwards, 
and seems, in the case of older individuals, finally to be imperfectly 
closed beneath by the development of a few, fine, long, transverse 
beams. In tho material examined specimens with such nearly closed 
network were always rare. 

Of the more important byspines and secondary meshes, I will 
only mention the following which seern always to be present, and 
may serve to help in identifying the species. Under the protruding 
right lateral spine a large, secondary, pentagonal mesh will be 
found. The left, lateral arch has a strong byspine in the middle, 
pointing outwards and upwards, and under it, there is a large, se- 
condary mesh. On both sides of the dorsal spine, outside the pri- 
mary, lateral arches, on the left side will be found two secondary 
meshes, and on the right side one ; the latter being the largest, 
but it is perhaps later on divided into two. 

Moreover, on all the stronger arches, there is a more or less 
rich development of byspines, pointing outwards and upwards, some- 
times twins, directed upwards-outwards and dowmvards-outwards. 

The beams are thin in young individuals, especially at the 
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outer .secondary meshes; they arc much stronger on older indivi- 
duals. 

The length of the basal, dorsal spine is + 55 (x. 

Cfr. JOKUENHKN 1. c. 

T considered this species first to belong to the genus Periplecta 
HCK. ; but as I later on found that what with HAECKEL charac- 
terises this genus is also characteristic of all closely related ge- 
nera, as I am acquainted with them from plankton samples (not 
drawings), 1 have been obliged to change the name of the genus. 

I at first considered this species to be CLEVK'S Peridium intri- 
-catum, and this may be correct, but it cannot be proved to be so 
from GJ/KVE'S illustration nor from his description. As it is, more- 
over, quite as probable that CLEVE'S Peridium (?) laxum also belongs 
to this species, [consider it best to retain the manuscript name I 
originally had given the species before CLEVE'S work was published. 

Not rare, but always in small number. 

Distribution: Not rare on the west coast of Norway, always 
scarce. Probably boreal oceanic. 

P. trlchoides JORO. n. np. 
(PJ. XIII, 1 58). 

Peridium (?) luxum GJ*. L. 30, pi, 2, f. 9 a, b? 

I have only an imperfect knowledge of this species, as I 
have only seen a few specimens, and at first took these to bo- 
long to the preceding species. 

It has the same primary spines and primary arches ; but there 
appears to be the important difference that the ventral, primary 
arch and the left, lateral arch both extend to the left, lateral spine, 
not to a common basal branch from the latter. On the other hand, 
there is a strong, secondary arch between the left, lateral one arid 
the nearest side of the primary, ventral one. 

[u outer appearance, this species is very different from the 
foregoing one. Instead of the numerous secondary meshes, long 
connecting arches are developed, which form together a longish, 
ovate, very imperfect network of long, fine arches. The largest 
and strongest of these run between the two lateral arches and form 
a very large, ovate mesh, pointing downwards. On its sides, espe- 
cially in a ventral direction, similar large meshes are developed, 
bounded by fine arch branches, which run from the primary arches 
to the said large, secondary one, or between secondary arches. On 
theso arch branches, very fine spines are scattered, these probably 
later on being developed into arch branches between the secondary 
arches. It is likely that a network wil appear which is imperfectly 
closed beneath by basal, secondary arches, on elder individuals. 

On the primary, basal spines, short byspines are also found 
on the pieces inside the primary arches. 

This species is undoubtedly different from the foregoing. It is 
not certain whether it should be reckoned as belonging to the 
same genus; but it wants, as does the foregoing one, the ventral, 
sagittal spine. 

Very rare and scarce, though certainly to some extent over- 
looked: 19 /i 1899, 40 miles N. W. of fiaukvr0, 0700 m. 

Distribution: Also on the west coast of Norway, but only 
occasionally and in small numbers. 

Phormacantha n. gen. 

Has the same four primary spines and the same three primary 
arches as Pkctaca-ntha. There is, however, also a ventral, sagittal 



spine, which is less strongly developed than the others (,,der se- 
oundftre Mittelstachel", JOBGENSEN L. 91, p. 77). The network, 
as in Pketacantha, is at a late stage and only imperfectly closed 
beneath. 



P. 

(PI. XIV, figs. 6963). 

Peridium hysirix JORG. L. 91, p. 76. 

The primary spines and primary arches as in Pkctacantha 
oiki$Jcoti. The ventral arch and the left, lateral one also here run 
together to a strong, basal arch branch from the left, lateral main 
spine. 

Outside the ventral, sagittal spine, there is an extended net- 
work of numerous, secondary meshes, which both below and on 
the sides are connected by fine transverse beams to a correspond- 
ing one on the sides of the dorsal sagittal spine. In this way a 
network is formed, which is imperfectly closed beneath. 

There are numerous byspines. Between these and the lar- 
ger beams more or less numerous and mostly thin, arch-shaped, 
connecting beams are extended, which are in their turn here and 
there connected by similar, arched, fine beams, which at a later 
stage of development are provided with numerous, fine spines. 
These are, possibly, later, at any rate to some extent, developed 
to similar fine connecting arches, which more or less completely 
envelope the network. 

The development of the arches is herd further advanced than 
in Pkctacantha oikiskos. From the three branches of the apical 
spine, arch branches extend, the apical arches, one to the dorsal, 
basal spine, and two to the primary, lateral arches. These apical 
arches may at the corners, as well towards the apical spine, as 
towards the dorsal one and the primary arches, be enveloped by 
similar arches. 

Cfr. also JORGENSEN 1. c. p. 77. 

At a younger stage, this species strongly resembles PlectacantJia 
o'tkiskos. The ventral, sagittal spine, however, makes it easy to 
distinguish between them. At an older stage, they are so different 
that they can hardly be confounded. 

It is likely that there is more than one species which belongs 
here. 

This form is very interesting, clearly being a connecting one 
between the groups Plectoidea and Monocyrtida. I formerly con- 
sidered it to belong to the genus Peridium^ and there is hardly 
any great or import-ant difference in the structure of the genera 
Ptiridium and Phormacantha. it seems, however, most practicable 
to separate the imperfectly latticed forms from those which have a 
regularly developed lattice work which is closed beneath. 

On the other hand, this genus as more fully explained in 
the introductory remarks to Nassellaria forms clearly a transition 
to the genera Euscenium HCK. and Cladoscenium HCK. When the 
apical arches are further developed, an enclosed spine will result, 
a ,,columella". 

The larger forms have a ,, network", which is about 70 jx in 
height. 

Rather frequent, though never numerous, in deep water samples. 

Distribution: The same as that of Pkctacantha oileiskos* 

ttonoaphifera JOBG. n. geu, 

The very peculiar, little species which belongs here, seems to 
be constructed in the following way: 



Protistplankton, 



There are two rather regular pentagons, having one side in 
common. Their planes form an angle of about 120 . At the four 
corners there are long qpines, pointing obliquely outwards in differ- 
ent directions. Between the fifth corners, one in each pentagon, 
opposite to their common side, there is a three-jointed connecting 
arch, bent outwards from both the pentagons. This arch carries in 
the two corners which do not lie in the original pentagons (but 
farthest away from them), two long, diverging spines. 

G. priwordialis JORG. n. up. 
(PI. XIV, flgs. 64-B8). 

I will add a few remarks to the description already given of 
the genus. In most positions, this species will have the appear- 
ance of a more or less distinct pentagon, with long spines at the 
corners, and also a connecting arch with three similar spines. 
Looking straight towards one of the two pentagons (with a side 
in common), the connecting arch with its spines, will look like two 
long spines, connected by a short cross beam. 

I cannot say where this species really belongs, but judging 
from the skeleton and the position of the central capsule, it would 
seem to belong to the Nfmellaria. I have, however, only once 
seen the plasmatic pails. The species does not seem to be so very 
rare, but is easily overlooked on account of its small size. 

Found in rather many samples from deep water, always in 
small numbers. 

Distrilnitwn: Also on the west coast of Norway. Probably 
boreal oceanic. 

ProtoMceninni n, gen. 

PI. XV, fig. ti. 

With regard to this interesting form, reference should be made 
to the introduction to the group Ntmellarict. In the following, it 
is placed as Cladottcenittm and the species belonging to the Cyrtoidca 
group, with the spine I) upwards and the spine A downwards. 
The expression, ,,the apical spine" therefore here has the same 
meaning as with HAECKEL, but is the same as the spine 1) in the 
foregoing. 

Further, in the following L r denotes ,,the left", Lj ,,thc right" 

lateral spine, cfr. above. 

The usual four, primary spines are present, all about equally 
developed, the apical one (D), however, perhaps best. The basal 
spines form a very flat pyramid; they are most distinctly directed 
downwards at the free ends. 

The primary verticil with three branches on each main spine 
is well developed, on each of the three basal ones, however, the 
downwards pointing (outwards pointing) branch is wanting, while 
the two others everywhere point regularly upwards and outwards. 
On the apical spine (D) all three branches are well developed and 
lie about parallel to the basal spines. All the main spines have 
also a protruding middle stem, which is about equal in length to the 
primary branches. 

Between sets of two of those primary branches which are 
nearest and belonging to different main spines, a strong, connecting 
arch is developed near their ends. Of such arches, there are alto- 
gether 9, 8 basal and 6 apical ones. 

Of the three basal ones, one runs in a ventral direction, be- 
tween the ventral branches of the lateral spines, the two others 
laterally, between the dorsal branches of the lateral spines and the 



corresponding branches of the dorsal spine (A). From the dorsal 
branch of the apical spine two apical arches extend to the right 
and left branch of the dorsal spine, and in the same way, two 
apical arches from the apical spine's (D) right lateral branch to the 
two branches of the right, lateral spine, and two apical arches 
from the left, lateral branch of the apical spine to the two branches 
of the left, lateral spine. 

These arches all meet in twos the branches at the same point, 
at a short distance from their end. There may also be found a 
weaker, secondary arch branch extending from the same points of 
the primary branches, but connecting together in twos the bran- 
ches of the same main spine, or connecting these branches with 
the protruding middle stem. In this way, a network which is, 
on the whole, very open, is formed of very large meshes and thin 
beams with short spikes protruding from a regular verticil of 
three branches (the spikes being basal, the 3 apical) and 4 
longer simple spikes (3 basal, 1 apical). 

This is an interesting species which, as proved in the intro- 
ductory remarks, may be considered to be the original type for 
the genera Kuwm'mm HCK. and Cladosmiium HCK., with a nearly 
central columella. 



P. 

(PI. XV, fijLj. 69). 

Plectanium simplex CL. L. 30, pi. 3, fig. 3. 

Cfr. the description of the genus and the introductory remarks. 

Each of the primary branches of the main spines has, as al- 
ready mentioned, near their end, a verticil of 3 branches, of which 
the two are the connecting arches mentioned above, the third being 
a short spine about equal in length to the free end of the branch. 
This spine may as above mentioned be connected with one 
of the approximate corresponding ones, or with the protruding part 
of the main spine, by exceedingly lino arches. 

Here and there on the outer arches fine byspines are found, 
which are perhaps partly developed into such hair-like connecting 
arches. 

The species is no Plwtnnium in HAKCKEI/S sense. CIKVK 
draws the apical spine as protruding from the common starting 
point of the basal spines, and has, probably for this reason, classed 
the species as belonging to HCK.'S genus Pk'rtaniuw. 

1 have seen only a few individuals of this species; but I have, 
nevertheless, no doubt that its characteristic structure in all important 
points is us above described. Older individuals have, perhaps, a 
more richly developed network of added, secondary arches. 

Rare and only singly: 1!) A 1899, 40 miles N. W. of Gauk- 
va?r0, 0700 m. Is, however, easily overlooked. 

Distribution : Only noticed by CLKVJK from two places : 78 
n., 3 w., deep sea haul; 5G n., 30 w. Probably also boreal 
oceanic, 



corynephonun JORG. 
(PI. XV, fig. 70). 

JOKO, L. 91, p. 77. 

Has the four primary spines, about equally developed, and the 
ventral, sagittal one. 

The main spines are broad, three-edged, broadest in the outer 
half. On each edge there are from 3 to 5, or more, strong, slen- 
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der pointed branches (spines), more or loss distinctly scattered in com- 
parison to those on the other edges of the same spine, only rarely 
here and there in distinct verticils. 

Between the neighbouring branches of the different main spines, 
rather long" and fine connecting beams extend, these being in their 
turn again connected by numerous similar ones. Thus a more or 
less perfect net is formed which is best developed between the 
apical spine (D) and the ventral, sagittal one. This network forms 
a rather imperfect lattice shell with meshes, very uneven in shape 
and size, from small, triangular and trapezoidal to very large, po- 
lygonal openings. Also the inner branches (spines) on the same 
main spine are connected, partly with the main spine it-self,, partly 
with each other, also by fine connecting beams, parallel to the di- 
rection of the main spine (as in the spines of Rhizoplegma bvreale). 

The meshes of the lattice shell strongly recall those of Cla- 
doscmium tricolpium. Very often (in young individuals) so little 
of the network is developed that it would not be justifiable to 
consider the species as a Euscenium, if one did not occasionally 
find a well developed latice shell. Cfr. JORUENSKN 1. c. 

This species is very different from Cladoscvnium tricolpium, 
and without doubt is more closely allied to those forms which have 
an imperfect lattice shell (Plectoidca Hex.). It might be classed 
as belonging to the genus Periplecta HCK., if it were not for the 
distinct, ventral, sagittal spine. (This spine was previously over- 
looked, and for this reason is not mentioned in my earlier description 
of the species 1, c. p. 77). I prefer at present to let it remain 
in the genus Euscenium, rather than to start a new genus, as the 
genus Etwcenium HCK. certainly requires revision. 



dadoftcenium tricolpium (HCK.) 
(PI. XV, 8gs. 7173). 



Eusccnium tricolpium HCK. L. 86, p. 1147, pi. 53, f. 12. 
Cladosoenium toicvljrium, JOKQ. L. 91, p. 78. 

Here again we have the four primary spines and the ventral 
sagittal one. The almost central columella corresponds to the 
basal, dorsal spine, D, in Plectacantha oikisko* and Phormacantha 
hystrix. On the other hand, the connection with Protoscenhim 
simplex is evident. 

From two, somewhat upwards pointing, branches from each of 
the left and right lateral spine four arches extend upwards and 
unite in twos (those from the same main spine) to form a strong 
apical arch. These are the corresponding arches in Protosceninm 
simplex, where they connect the branches of the lateral spines with 
the corresponding two branches of the apical one (D). The, tips 
of these branches have disappeared in dadosc-mium, and the arches 
pass gradually into the branches. The two corresponding ones in 
the dorsal spine (A) are also found; but one of them is not parti- 
cularly conspicuous as there are several similar secondary arches. 

The lattice shell (cfr. JOKGENSEN 1. c. p. 78) is particularly 
perfect between the apical spine (D) and the ventral, sagittal one. 

There are, where the main spines protrude, rather largo, tri- 
angular meshes formed by connecting beams between the larger 
arches of the shell and the spines, two at the dorsal spine (A) and 
the left, lateral spine (L r ). three at the apical spine (D). It is 

only in older individuals that the long, tine downhanging spines are 
formed on the basal arches (i. e. the arches between the basal 
spines, A, L r and Ln 



There does not seem to be anything of importance to prevent 
us from considering this species to be identical to Buscenium tri- 
colpium HCK, It is true that, in HAECKEI/S illustration, the distinct, 
ventral, sagittal spine is not present There are, however, so many 
details in the illustration, which answer remarkably well to this 
species that it is highly probable that they are identical. The 
reason why HAECKEL refers the species to the genus Euscenium, 
is that he considers the shell to be closed by the strong apical 
arches, (which are conspicuous in certain sightings of the microscope) 
while it really extends farther up along the apical spine, to the three 
connecting beams above mentioned. 

My opinion therefore is still that the species is a Cladosc&nium. 
HAECKEL mentions the completely corresponding upper arches in 
Cladoscenium peetinatum Hex. (L. 86, p. 1150, pi. 98, f. 2), as a 
second verticil of branches of the columella. 

Frequent, always in small numbers, in deep water, up to 
100 m. 

Distribution: Not rare on the west coast of Norway, here too 
sparse, and only in deep water samples. Was found in surface 
samples from the warmer and salter Atlantic waters 2 /2 1901, in 
the sea beyond S0ndm0re, 18 /a off Lofoten and Va off Finmarken 
(cfr. GKAN L. 70, pp. 150, 151, 154). Mentioned by HAECKEL from 
a great deptli in the Central Pacific. CLEVE has found the species 
at a great depth west of Spitsbergen and at some places in the 
northern and north western parts of the Atlantic. CLEVE (L. 40, 
p. 161) remarks that the species, though often found together with 
Styliplankton (temperate oceanic), does not, however, appear to be a 
Styliplankton form. CLEVE considers it likely, either that it comes 
from the northern polar basin, or from the Northern Pacific. Cfr. 
above, p. 128. 



Cladoscenium liwbatuw J0ue. 
(PI. XV, fig. 74.) 



*p. 



Resembles to some extent the foregoing species, and is, on the 
whole, of the same structure, but, is nevertheless, quite different 
through the following special characteristics: 

The main spines are more broadly three-edged, each edge 
having 2 to 4 diverging spines, which nearest to the shell are often 
prolongated to arch-shaped line, supporting branches, between the 
shell and the main spine. Such arches are only seen from the one 
or two innermost branches (spines) and most clearly on the upper 
side of the main spines. Outside the basal arches, perhaps only 
between the lateral spines, a brim-shaped continuation of the lattice 
shell is developed. This* brim continues a little way forwards along 
the sides of the main spines. 

There is a verticil of branches high up on the columella, as 
in the foregoing species, but these branches are here almost straight 
on the distance between the columella and the shell. 

The network of the lattice shell is much more perfect than in 
the foregoing species, most of the meshes being small and more 
or less distinctly square. 

There is a trace of lattice wings from the top horn to the 
basal spines, and for this reason the species, perhaps, should most 
correctly be referred to the genus Pteroscenium HCK. 

The cephalis is 52 |i in height, the width between the lateral 
spines 56 \*.> The right, lateral spine is 68 |x in length outside the 
shell, the tophorn 50 ji. The stronger, primary arches seem here 
to become less conspicuous with growing age, so as to make the 
network more even in development. Finally the pores seem to dis- 
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appear, being closed by thin plates, so that they are transformed 
into windows, not openings. 

Only two specimens observed: 14 Vi 1899, 40 miles NW of Gauk- 
v&r0, 0700 m. 

Pcridium HCK. 

Has the four primary spines as well as the ventral, sagittal one. 

I have previously (J0RGENSEN L. 91, p. 75) expressed the 
opinion that the genus Peridium ought most naturally to be placed 
upside down, with the arched dome (cephalis) downwards and the 
opening, which is partly closed by lattice work from the basal spines, 
upwards. Tt is still my opinion that this is most correct after the 
analogy with Campylacantha, Pkctacantha and Phormacantha. Here 
it may be clearly proved that the apical spine in HAEGKEL'S sense 
corresponds to the dorsal, basal spine I) in the genera mentioned. 
While I, at the same time, considered the genera Euscmium 
and Cladosvenium to have apical network in contradistinction to 
Peridium and the group Plectoidea HCK. with a basal one, I have 
later on come to the conclusion, after closer examination, that such 
a difference does not exist. I have therefore retained HAECKEL'S 
method Of placing so as not to bring Peridium in opposition to the 
other genera of the group CyrMdea HCK., for which I prefer from 
practical reasons, at any rate for the present, to retain HAECKUL'S 
method. 

P. longispinum J0no. 
(PI. XV, figs. 7579; pi. XVI, flg. 80.) 

J0RGENBEN L, 91, p. 75. 

I am for the present not quite sure whether or not there are 
at. least two different species included under this name. What makes 
it still more difficult is that young forms of Dicyrtida often have 
the appearance of a Peridium, so that it is necessary to be very 
careful in the determination. 

On older, well developed forms there is a cephalis which is 
broadest above the middle, then quickly rounded off upwards and 
conically narrowed downwards. The lattice shell is well developed 
and closed all round. The pores vary considerably in size, from 
very small and round to large, oblong and polygonal. 

The main spines protrude far out. The very long and very 
narrow points seem only to occur in younger individuals. Large 
byspiries, strongly bent outwards, are found on the right and left 
lateral arches. Besides, there are smaller, straight byspines scattered 
over all the surface of the shell, stronger and fewer in number at 
the basal opening, numerous and fine, narrow, needle-shaped on the 
upper side of the cephalis. 

Younger individuals (if these do belong to the same species) 
with larger, more irregular pores, thinner beams, less perfectly 
developed lattice shell and long and narrow main spines. The ce- 
phalis in such forms is generally rounder, and often broader than 
it is high. 

Here again we find the characteristic course of the primary 
arches, as mentioned under Plectacantha oikiskos. The larger se- 
condary meshes and spines, which are mentioned at the same place, 
are also present here. 

Rather rare, in deep water samples, up to 50 in. 

Distribution: Also on the west coast of Norway, rare. Occurred 
too in two surface samples from the wanner, salter Atlantic waters, 
Va 1901, off S0ndm0re, and 6 A off Lofoten (cfr. above, under Clado- 
scenium trieolpium). 



P. minutum CL. 

CLEVE L. 30, p. 31, pi. 3, f. 1 a, b, c. 

The forms which I have referred to this species, occurred rarely 
in my material. They may at once bo distinguished from the pre- 
ceding species on account of the absence of the numerous, line 
byspines on the upper part of the cephalis. 



VII C. 5. Dicyrtida HCK. 

IJthoincli**a KURD. 
The four primary spines, A, 1), I> r and Lj, are present, as 

well as the ventral, sa<rittal one. 

The apical spiue, D, runs in the wall of the cephalis, and 
protrudes like a needle-shaped tophorn, the lower part being inside 
the lattice shell. The dorsal, basal spine, A, protrudes obliquely 
like a simple spike (needle), rather far down on the thorax. On the 
inside, it is propped up against the shell by arch-shaped supporting- 
beams (corresponding to the apical arches in Phormacantha hyxlrlc). 
The lateral spines pierce the thorax in its upper part and protrude 
each of them as (one or?) two spikes. 

The ventral, sagittal spine protrudes near the region of the 
neck (between cephalis and thorax), and is, in Lithomclism wtosa, 
connected to the right lateral spine, Lj, by an inner, little lattice- 

plate, whilst it is farther distant from the left, lateral spine. In 
other words, it divides the angle between the lateral spines into 
two very uneven parts, one small one to the right, and a larger 
one to the left. By this feature, young forms of Lithomcliusa $e- 
tosa are easily recognized, even if only the cephalis be developed. 
The primary arches between D, L p and LJ are well developed, 

and .protrude on the inside like three archshaped ledges, running 
upwards. By means of outwards and downwards bent byspines 
from these primary arches, together with branches and arches from 
the dorsal spine, A, and the lateral ones, the thorax is developed. 
In the upper part of the thorax, there are, therefore, formed 
three, more or less distinct swellings, a right one, below the pri- 
mary, right, lateral arch, a left one, below the left, lateral arch, 
and a ventral one, below the primary, ventral arch. 

Here too, as in all the forms of Cyrtoidca occurring in my 
material, there is an inner axial spine, pointing downwards verti- 
cally from the ventral end of the central rod, thus having the same 
starting point as the ventral, sagittal spine. 



L. setoita 

(PI. XVI, flgs. 8183; pi. XVIII, fig. 108). 

L. 91, p. 91, non Botryopyle, setosa CL. L. 30, p. 
27, pi. 1, f. 10. 

Compare above the description of the genus and of the structure 
of the species in the introduction to the group Natsellaria. Cfr. 
too J0BO. 1. c. where a detailed description will be found. 

Of byspines, there are usually too strongly developed one on 
the right, lateral arch, protruding in the form of simple spikes in 
the upper part of the thorax, one or two similar ones on the loft, 
lateral arch, and a couple on the cephalis. 

The spikes, which are seen in varying numbers and differently 
developed on the lower margin of the thorax are at any rate 
most often only temporary formations. They disappear later on, 
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as the development of the thorax progresses, the meshes being 
formed between these spines. Is is possible that var. falonvphora 
J0uu. 1. c., pi. 4, f. 22, is the fully developed form, and that its 
marginal spines are therefore permanent. 

Frequent, mostly in deep water samples, sometimes but rarely 
in the surface, Rarely at all numerous. 

Distribution : Belongs to the most frequent Sadiolana on the 
west coast of Norway. 

JL. latfceps J0no. n. sp. 
(PI. XVI, %. 84), 

As yet, I am only imperfectly acquainted with this species 
which seems related to L. tlwracites HCK. and L. mediterranea J. 
MULL, It differs from the preceding" one in having a larger cephalis, 
which is broader and more obtuse, and by the want of byspines. 
Neither does there appear to be any other protruding spines than 
the principal ones, with perhaps a couple of branches. 

The thorax has no marginal byspines beneath. The pores here 
on the lower margin are larger and the walls thinner, so that pro- 
bably the individual illustrated is not yet fully developed. 

Very rare and only singly: Sea off K0st, 22 /a 1899, o 900 m. 

Distribution: I have seen it in a deep water sample from the 
sea between the Fa^re and Shetland Isles (cfr. above, p. 128). 

L. hyatrix J0no, 
(PI. XVI, fig. 85), 

,10RGENSEN L. 91, p. 83. 

Cephalis not very high, finally, by the development of secon- 
dary, outer arches in the region of the neck, a broad seraisphere, 
which is half of it sunk into the thorax. 

The thorax is above campanulate, below cylindrical, with two 
distinct, lateral indentations in the upper part. 

In the region of the neck in younger individuals, there are 
large holes, which later on are, to some extent, closed, by the 
development of outer arches between the lower part of the cephalis 
and the upper part of the thorax. The pores outside this region 
of the neck are roundish, of very varying size, being smallest on 
the i$f>er part of the cephalis. 

On the whole, there appears to be the same spines as in L. 
aetosa, but fewer really protruding ones from the inner skeleton. 
The thorax here too appears to be similarly formed to that of L. 
setoWy from strong, obliquely downwards pointing byspinos on the 
primary arches. A number of such obliquely protruding byspines 
are also seen in this species in the region of the neck. In addition, 
there are also numerous, needle-shaped byspines on the cephalis 
and the upper part of the thorax, and these, on a broad part of 
the shell, between the cephalis and thorax, develope fine, connecting 
beams, covering the large neck openings. 

The region of the neck will here, in this way, be surrounded 
by a covering which causes the cephalis finally to be half (or 
wholly?) sunk into the thorax. This outer covering is chiefly 
formed from byspines on secondary arches. 

Cephalis 22 (i broad, thorax 4550 n broad. The height of 
the thorax in the forms occurring in my material 3440 |t. In 
these forms, which most probably were not fully developed, the 
brim of the thorax was provided beneath with short irregular 
spines, which no doubt are the walla of meshes in process of. devel- 
opment. 



It is a question whether this species shquld not be more cor- 
rectly separated from the genus Lithomc^sa. But as I have not 
as yet had an opportunity of studying the inner skeleton more 
carefully, I will, for the present, retain it in the genus in which 
I originally placed it. 

Very rare and occurs only sparsely: /*, 1899, 40 miles 
NW of Gaukvsera, 0700 m.; 2 */a 1899, the Tys Fiord I, 0700 m. 

Distribution: Also very rare on the west coast of Norway. 



Amphimelift*a Jtmo. n. gen. 

This genus in outward appearance is similar to Lithomdissa, 
but its structure is principally different. It has the most important 
spines of the Campylacantha type, namely the four primary ones, 
A, D, Lj. and Lj, one ventral, sagittal spine, and two strong 

lateral, dorsal ones, rising from the base of the spine D, which 
here, as in Litlwmelissa, appears as a protruding, apical spine. 
The primary arches too are strongly developed, the ventral arch, 
namely, as well as the right and left lateral arches (cfr. Plecta- 
cantha) all as arches inside the cephalis. To these come a 
couple of strong arches from the dorsal, lateral spines to the 
primary, lateral arches, also situated inside the cephalis, near 
its sides. 

These strong inner arches are all connected outwards with 
the lattice shell, by means of strong, supporting beams which, for 
the most part, protrude on the exterior, as line, long spikes. 

This peculiar form is only distantly related to the others in 
my material. In structure it is unmistakably similar to Phorm- 
acantha hystrix: but there are, nevertheless, as far as I have 
hitherto been able to see, important differences in the structural 
type. The distinctly enclosed columella (the spine D) is charac- 
teristic; it shows, from the dorsal side, two basal, obliquely down- 
wards pointing side branches, the dorsal, lateral spines, and higher 
up two obliquely upwards pointing ones, the usual primary branches 
of the spine D. Probably the two strong arches from the dorsal, 
lateral spines to the right and left, primary, lateral arches corre- 
spond to the comparatively strong apical arches, which in Plwr- 
tnamntha hystrix extend from the primary branches of the apical 
spine A to the lateral arches. In this case, the dorsal, lateral spines 
might be considered to be, centrally displaced, primary branches of 
the spine A, and this answers to their direction. 

The genus Amphimclism then has an inner, incompletely 
latticed cephalis, surrounded by a lattice shell, which immediately 
continues downwards as a thorax. 

The rather intricate course of these inner arches and skeleton 
parts here, as in the genera Lithomelma and Acanthocorys, is diffi- 
cult to trace in its details, as the outer lattice shell generally 
conceals them. So there are in this genus, as in the other two 
above mentioned, several structural details which require closer 
investigation. So much is, however, certain, that no satisfactory, 
natural system of classification for the Cyrtoidea group can be 
formed, unless the necessary consideration is paid to these inner 
skeleton parts. 

The genus Amphimelissa ought undoubtedly to be kept distinct 
from the peculiar, irregular forms which form HAECKEI/S division 
Botryodca. 
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A* ffetosa (CL.) J0no. n. nom. 
(PI. XVIII, flg, 109). 

Botryopyle setosa CL. L. 30, p. 27, pi. 1, fig. 10 a, b. 

The transverse section is a short oval, with the longitudinal 
axis in the direction of the central rod (sagittally). There are 
three large swellings on the upper part of the shell (the ,,cephalis u \ 
a dorsal one, between the spines A and D, and two lateral ones 
on each side extending forwards to the ventral side. 

I earlier confounded this species with Lithomelma setosa and 
it is entered in the tables under this name. It seems however, on 
the whole, to be very rare. It is interesting* that it seems to occur 
during the spring* diatom inflow. 

Malangen, /i 1899, 0300 m., Lille Molla, V 4 1899, in the 
surface. 

Distribution: Rare on the west coast of Norway. Mentioned 
by CLEVE from places in the northern and western Atlantic, as 
far as to the west of Spitzbergen, here at great depths (70 78 
N, 15 E 3 W, deep sea hauls from 325 m. and more, Aug. 
and Sept 1898; 71 72 N, 2122 W, hauls from 180 m. 
and more, July 1899; 45 N, 49 ' W, high salinity and temper- 
ature, January 1899). 

Acanthocory* uwbellifera HCK. (y) 
(PI. XVIII, %. 107). 

HAECKEL L. 84, p. 305, pi. 6, fig. 12. 

Under this name I have entered a form which has the appear- 
ance of a species of the division Dicyrtida, but is certainly not 
fully developed. It is remarkable, as also HAUCKEL'S illustration, 
for a rather large cephalis and a short, broad thorax. The spines 
in the thorax, protruding from the free brim like long, lino spikes 
are characteristic. Some of these spines are weaker than the 
others and are branches of them. The cephalis is well supplied 
with long, needleshaped byspines. There is also a similar apical 
spine, which here, as in Lithonielissa, is the spine D and runs in 
the wall of the cephalis, thus not forming any inner columella. 

My species differs from HAECKEL'S only in the want of by- 
spines on the thorax. 

This species occurred very rarely and sparsely in the material 
from the northern coasts of Norway: 19 A 1899, 40 miles NW of 
Gaukvser0, 0700 m.; 29 /i 1899, Malangen, 0300 m. 

Distribution: More frequent on the west coast of Norway, 
numerous in the Oster Fiord, near Bergen, at a great depth (up to 
600 m.), 18 / 1900. 

CLEVE mentions the species from a few places in the Atlantic, 
west of Ireland and more to the south, as well as from several 
places far north, to the north west point of Spitsbergen. In these 
northern places, the species was only found in deep water. HAECKRI. 
mentions it from the Azores and the Mediterranean. Hence 
CLBVE considers the species to belong to Styliplankton. It seems, 
however, judging from the places mentioned where it has been 
found, to have about the same distribution as Plectacantha, and is 
prob.ably boreal oceanic. 

It Js, however, quite possible that HAECKEL'S is a distinct 
species. 

Helotholug J0RG. n. gen. 

The four primary spines with the ventral, sagittal one. All 
five protrude as single spikes, the dorsal one, A, down on the 
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thorax, the ventral, sagittal ono in (ho nock stricture, the one 
marked D, on the cephalis as an apical spine. 

The lower part of this latter spine is inside the wall of the 
cephalis, while it a little higher up runs in the very wall. It is 
therefore no genuine columella. 

There is also an axial spine, as in the other species hero men- 
tioned of the Cyrfauka group. This axial spine starts as usual 
frotn the ventral end of the central rod, in the interior of the 
lattice shell, a little below the neck stricture, and is in elder indi- 
viduals of Helotholm hitttrivom divided in two. 

The thorax is broadly eampanulate, nearly semi.spherical. 

H. hl&tricofta Jjmc. n. sp. 
(PI. XVI, flffs. 8688). 

The ventral sagittal spine about equal in strength to the othors 
and is directed a little upwards. The primary, lateral spines are 
nearly horizontal, bent slightly downwards; they protrude at the 
neck stricture, rather far up. The dorsal spine, A, is directed 
downwards and pierces the thorax rather far down. 

Only the dorsal spine, A, runs for a short distance in the 
very wall of the thorax, the others pierce only the wall. 

The cephalis is .scmispherical, or a little higher, in cross sec- 
tion circular. The thorax is broadly campanulate. 

The pores ore irregular in shape and si'/e. most of them being 
roundish or oblong, smallest on the cephalis (1---HS ;i. largest on 
the thorax, especially down below on young individuals. Here the 
brim of the thorax is furnished with numerous, irregularly placed, 
short spines, which are not true byspines, but only the walls of 
meshes which are not yet developed. 

On the cephalis and thorax, narrow needle shaped byspines 
are scattered,, the longest being about equal in length to the dia- 
meter of the cephalis. 

1 have not seen any individuals which could be supposed to 
be fully developed. 

The species does not answer well to any of HAECKKI/S genera. 
From the genus Lithrmciimt, as I have understood it in the species 
L. st'tosa, there are such important differences that it does not seem 
reasonable to place these two forms in the same genus. It might 
rather be united with the following species. I have not, however, 
done so, more especially as the definition of HAECKEI/S genus 
Dictyophinms requires that there should be three thoracic ribs which 
are lengthened out to basal, feet", and this definition may at a 
pinch be made to apply to the two following species, but not at 
all to Halo tholi tit hitstriftosu. 

Rather rare, sparse, in deep water samples. 

Distribution: Seems also to be a boreal, oceanic species. 

l>ictyoihimu* EIIRB., HCK. 

This genus is by HAKCKEL made to include rather highly 
differentiated forms, which probably ought to be kept distinct from 
the species which I have here referred to it. There does not, 
however, appear to be any great disadvantage in placing them here 
preliminarily. 

From these two species, the genus should be defined as follows: 

The four primary spines are present, as well as the ventral, 

sagittal one. The throe basal ones (L r , Lj and A) extend from 

the central rod to the upper part of the thorax, a little below 
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the neck, hence running for a little way in the thoracic wall, 
and then protruding either as [thoracic ,,feet u (D. histrieosus), or 
leaving the thorax above its free brim. 

The thorax is broadly campanulatc or conical. 

D. Clevei J0o. 

D. grarilipcs Oh. L. 30, p. 29, pi. 2, f. 2, vix BAIL. D. 
Ckvei JOKG. L. 91, p. 80, pi 5, f. 26. 

Tho protruding: part of all live spines of uniform breadth, much 
broader than the inside part, with three distinct edges. In 
young specimens, the three basal spines extend from the lower part 
of the thorax. They are partly running in the thorax, but on 
older individuals always appear to protrude above the free brim. 

The irregular, small spines on the free brim of the thorax 
are here, as in the preceding species, only temporary formations, 
which later on become intermediate walls between new meshes. 

In the passage from the cephalis to the thorax, there are three 
distinct swellings, two lateral, outside the primary, lateral arches 
(B r and Bj), as well as a ventral one between the primary, lateral 

spines. 

The thorax is wide, flatly campanulate. j 

Dictyophimu* gracilipcs BAIL. (L. 9, p. 4, pL 1, f. 8) does j 
not appear from the description to be this species ( triquetrous; j 
three acute ridges prolonged into long acute basal spines"). 

Rare, in deep water samples. 

Distrilmtivn: Rare on the west coast of Norway. CLEVE men- 
tions 1). ffracilipeif from a few places in the northern part of the 
Atlantic up to the north west point of Spitzbergen, at the most 
northern places only in deep water. BAILEY'S species was found in 
the Northern Pacific and Kamtschatka. 

Probably boreal oceanic. 

D. btetrieosus Jong. n. ap. 
(PI. XVI, fig. 89). 

Cqphalitt semispherical, thorax pyramidal. 
^The basal spines extend from the central rod (under the neck 
stricture) to the thorax and continue in the thoracic wall to the 
very itiargin below where they protrude as basal feet". The api- 
cal spine, D, runs chiefly in the wall of the cephalis (as in the 
two preceding species) and above is prolongated to a tophorn, which 
is only very little different to the byspines in appearance. This is 
also the case with the ventral, sagittal spine, which runs obliquely 
upwards and out through the neck stricture. 

All the main spines are narrow, not three-edged. 

Cephalis and thorax rather plentifully provided with narrow, 
noodle-shaped byspines, which are longest and most numerous on 
the cephalis. The longest are as long, or even a little longer, than 
the diameter of the cephalis. 

The pores are uneven in shape and size, varying 1 from quite 
small to 9 n, not much smaller on the cephalis than on the thorax. 

Hero too the throe swellings on the upper part of the thorax 
between the main spines (fig. 89 b) are to be found. 

The width of the lattice shell is 85 ji, its height (not includ- 
ing the basal feet) 68 ;*. The cephalis alone is 34 |i wide and 
22 |x high. 

Very rare and only singly: 10 A 1899, 40 miles NW of Gauk- 
vtero, 0-700 m.; Henuingsvaer, 31 A 1899, 0250 m. 

Distrilmfion: Probably boreal oceanic. 



Lf tharachniuin HCK. 

Rudimentary cephalis, In the neck stricture, which here is near 
the top of the lattice shell, the three primary meshes will be seen 
between the three primary, basal spines. These spines are here very 
much retrograded and have only the appearance of walls between 
the primary meshes. Both the apical spine, D, and the ventral, 
sagittal one arc wanting. Refer for further details to HCK. L. 84, 
p. 1163. 

Young forms of Littutrachnium ttntorium will appear as slen- 
der pyramids and thus correspond to the genus Plectopyramis HCK. 

HAECKEL mentions and illustrates the three primary meshes 
mentioned (his cortinar septum) but no cephalis. He too considers, 
however, the jointless lattice shell to be the thorax, as he definitely 
derives the genus from Dicyrtida by the loss of the cephaiis. 

My opinion therefore is that it would be most natural to refer 
all the genera belonging here to Dicyrtida, not to Monocyrtida. 
In this species (and probably in most cases) a rudimentary cephalis 
is also distinctly visible. 

The genera which belong here according to HAECKEL ought 
undoubtedly to be subjected to revision. 

L. tentorium HCK. 
(PL XVI, figs. 9091). 

HAKCKKL L. 84, p. 281, pi. 4, tigs. 710, L. 86, p. 1163. 

The. upper part of the lattice shell is slenderly conical, widened 
out below to a broad brim which is at the outside edge bent again 
upwards, giving the appearance of the brim of a hat. At the top 
of the conical part, there is a tiny semispherical cephalis. 

The pores in the upper part of the shell are small, round and 
scattered; farther down they are lattice windows (as in the genus 
Plectopyramis HCK.) and are more regularly arranged in horizontal 
rows. The shape gradually lengthens out horizontally, so that from 
being round they become rectangular with rounded corners. Only 
still farther down do the straight ribs in the wall of the lattice 
shell appear, and the pores now become regularly rectangular, and 
are arranged in distinct rows, both radially and tangentially. When 
the radial pores have attained a certain size, new straight longitu- 
dinal ribs appear in the wall of the lattice shell, pushed in between 
the old ones. 

The number of principal ribs in the well developed specimen 
which is illustrated in tig. 90, was 32. Very numerous secondary 
ribs, their number increasing in proportion to the distance from the 
cephalis, were present between these 32. The diameter of the 
brim 340 jx, of the cephalis only 8 9 ji. The largest meshes (high 
up) 9 n, in the brim about 6 j*. 

Notwithstanding that there are really great differences in 
HAECKBL'S and my descriptions, it seems on account of the 
remarkable correspondence in so many details with HAECKEL *s 
illustration that my species and HAECKEL I S are after all iden- 
tical. 

This species answers perhaps best in structure to the many- 
jointed genera (division Stichoeyrtida), and might be considered as 
such a many-jointed form, where the strictures and annular septa 
between the different joints have disappeared. 

Very rare, only singly: Skroven, *h 1899, 150 m.; the 
Polden Fiord, % 1900, 300-200 m. 

Distribution: In the sea between Norway and the Faeroe 



Protintplankton. 



Isles (also mentioned from here by CLEVE, L. 40). Found by 
HAEOKEL at Messina. 

Seems 'to be a southern, temperate, oceanic form. 



Androcyclan JOBG. n. gen. 

The four primary spines and the ventral sagittal one are pre- 
sent. The apical spine, D, runs close to the cephalic wall, and 
finally protrudes as a marginal topsword, thick and large, and fur- 
nished with throe broad edges. There is, consequently, no distinct 
columella. 

The three basal spines, A, L r and Lj protrude from the upper 

part of the thorax (the spine A lowest down) like fine needles, j 
which pierce the wall, no part of them being enclosed in it as 
^thoracic ribs". The ventral, sagittal spine also protrudes like a 
similar needle in the region of tho neck. 

There is also a long, inner axial spine, which reaches as far 
down as to the upper part of the abdomen. 

Cfr. the remarks about the region of the neck, under the de- 
scription of the species. 

I referred the following species previously to the genus Pie- 
rocorys HCK,, but I now find it necessary to separate it from this 
genus which ha*s strong side swords on the thorax. 

On the other hand, there is probably no doubt that the genus 
Theoeonus HCK. to some extent corresponds to my genus Andro- 
cyclas. Thus, Thcoconus jovts HCK. (L. 86, pi. (59, f. 4) is undoubt- 
edly of quite the same structure as Androcyclas gamphonycha, the 
byspines on the abdomen of the latter only excepted. As, how- 
eve) 1 , HAECKEL'S group Theocyrtida, to which Theoconus HCK. arid 
Theocalyptra HCK. belong, is defined as Tricyrtida without radial 
apophyses, I have thought it most practical, to avoid confusion, 
temporarily to erect the new genus Androcydas. 

A. gamphonycha (J5no.) 
(PI. XVII, figs. 92-97). 

Ptcrocorys gamphmyxos Jouu. L. 91, p. 80. 

P. theocvnuH JORG. 1. c. P. amblyeephalis ,)ORO. 1. c. 

The region of the neck is very peculiar, not forming any di- 
stinct stricture between the cephalis and thorax, but a zone where 
these two joints gradually pass into each other. This region 
appears on the dorsal side to lie between two pair of branches from 
the apical spine, D, namely two dorsal, lateral spines below (corres- 
ponding to those in the gonus Amphimelma) and the primary, 
lateral arches above. These dorsal, lateral spines (from the base of 
the spine A and the spine D) lie near the hind wall of the ce- 
phalis. The lower part of the apical spine, D, is here a columella 
in the region of the neck, but lying near the cephalic wall. 

The length of tho abdomen varies considerably, probably ac- 
cording to age; this is also the case with the number of byspines. 
It is not unusual to find comparatively well developed forms which 
are apparently almost or entirely without the characteristic by- 
spines, but which in other respects diverge so little from the ty- 
pical forms that they can scarcely be considered to belong to any 
other species. Therefore I now think that Pterocorys thtoconm 
must be looked upon as a form of this species. 

The other, very short tophorn is very rarely seen distinctly 
and is probably a more or less accidental formation. Sometimes 
strong 1 siliceous edgings are developed on the upper part of the 



cephalis, and these may be protruding and in certain positions look 
like a very broad, short spine. 

According to my experience no limit either can bo drawn be- 
tween Pterocvrys yampJionyxo* and P. amblycephaU*. The younger 
forms seem to answer best to tho latter, which is in appearance 
so different to P. ymnphanyxos that it is generally easy to keep 
them distinct. (This is done in the tables). The principal differ- 
ence is that P. tomMywph(tH$ has a cephalis which is at the upper 
part abruptly cut off and, at the very top, often open. This opening 
is probably closed later on. The tophorn is generally shorter and 
more weakly developed and the abdomen short and broad, without 
distinct byspines, all characteristics which may be explained by 
supposing that P. amhlycephaUs is the younger stage of development. 
On inviduals which it seemed more correct to refer to P. amblywphalis 
than to P. yamphmyxos, I have also occasionally seen short and 
broad byspines in conjunction with a better development of the ab- 
domen. 

On the best developed specimens of A. yampliouychn , the ab- 
domen is again narrowed below, the strongest set of spines being 
on that part which is broadest. The byspines are only slightly bent. 

Frequent, in Traiwdybct % 1899, 0030 in., numerous, other- 
wise rather sparse and generally only in deep water. 

Distribution: On the west coast of Norway, in deep water, 
rare. Off' the coast of Finmark r v 1901, in a surface sample (8/8 
Michael Sars cfr. GRAN, L. 70, p. 154). Perhaps a temperate oce- 
anic form. 



Clathrocycla* craspedota (Jtinu.) JORO. 
(IM. XVII, figs. 98100). 

Theocalyptra c-raxpt-'dota JOHU. L. 91, p. 85. 
. The abdomen Is a narrow, flat, projecting brim, on well devel- 
oped specimens having- two or three regular, circular rows of meshes, 
the inner row with small pores. The free side-walls of a ring of 
meshes under development will have the appearance of a regular 
circle of short, radial spines on the abdominal brim. 

The same spines are present as in the preceding* genns. The 
three basal spines protrude similarly as fine needles in the upper 
part of the thorax (the dorsal spine, A, farther down than tho 
others). The apical spine, I), also here protrudes with a broad 
three-edged topsword directed upwards and somewhat backwards. 
The ventral, sagittal spine protrudes upwards and forwards (veri- 
trally) with a similar, three-edged topsword, which is, however, a 
little smaller and points obliquely forwards. 

Refer for further details to .JOROENSEN, 1. c. 

As the incompletely developed abdomen often exhibits a mar- 
ginal brim of regular, short spines like those HAECKEL draws for 
species of the genus Clathrocydan, subgenus Clnthrocydoma HCK. 
(L. 86, pis. 58, 59), 1 have thought it best to refer my species to 
this genus where it seems to have its natural place. In doing so, 
I also think that Clnthrocyclonia HCK. will be found to have the 
three basal spines protruding from the upper part of the thorax 
like fine needles. 

If these needles are overlooked or absent, and no notice is 
taken of the spines on the brim of the abdomen, the species accord- 
ing to HAECKEL'S system will be a Tlwovalyptra. 

Halicalyptra ? cornuta BAIL. -~ Theocalyptra <\ HAECKEL is 
quite impossible to determine from the very imperfect illustration, 
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E. J erg en sen. 



given by HA i LEY. After this drawing it has only cephalis and 
thorax. 

Frequent, though never numerous. 

Distribution: On the west coast of Norway, very rare. In 
surface samples % 1001, off 80ndm0rc, and 18 /a off Lofoten (cfr. 
above under Ctadowmium trieolpitim, p. 134). 

If this species be GLK vis's Thwalyptm cornuta, it has been 
found at great depths at some places in the North Atlantic right 
up to the north west coast of 8pitzborgen, and at scattered places 
in the western part of the North Atlantic, Most probably boreal 
oceanic. 

Dietyocera* HCK. 

/>. acftnthientn Jo KG. 
(1*1. XVII, %. 101 R; pi. XVIII, ag. 101 b). 

.J()R(JKNSEN L. 1)1, p. 84. 

ft appears very doubtful whether this species really is spe- 
cifically different from the following one. 

The only difference appears to be in the protruding basal 
spines, which in this species are little more strongly developed 
outside than inside the lattice shell, while they are transformed 
into three-edged swords in D. .riphephonim. I retain, however, 
D. acanthi w preliminarily as a separate species, as it is, gener- 
ally speaking, easy to keep it distinct from />. xiplwphorum. If 
they should prove to belong to the same species, D. acanthicum 
would be the younger stage, 

Rather rare, always in deep water samples, sparse. 

Distrilmtion : On the west coast of Norway rare. In surface 
samples TS /-J 1901, off Lofoten, and 6 /a off Finmarken (S/S Michael 
Bars. cfr. above). 

9 

D. xiphtphorum JOKG. 

JORGKNSKN L. 01, p. 84, pi. V, f. 25. 

Distribution: Like the preceding one. '-'/-' 1901, off 80nd- 
m0rc, in the surface (8/8 Michael Sars, cfr. above). 

fctticlioeoryw serfata (JORO.) 
(PI, XVIII, ttgs. 102104). 

Etucyrtidium seriatum JOKG. in GRAN L. 70, p. 150 (nomen 
nudum). 

A many-jointed form. The uppermost joints arc convex and 
increase in size so that the diameter of the fifth is from three to 
four times as great as that of the first. The lower part is more 
or loss distinctly cylindrical. On the cephalis, there is a short 
broad tophorn. The pores below are roundish rectangular, in very 
distinct, regular, horizontal rows. 

The number of the joints varies, probably according to age. 
Uppermost there is a low, semispherical (or broader) cephalis, then 
short joints, which increase evenly in width up to the fourth or 
fifth, which is usually the broadest From the sixth joint, which 
is decidedly narrower, the width decreases, but very slowly, so 
that the lower pail is almost cylindrical, only a little narrower 
below. I have not seen more than eight joints. These lower 
joints in the cylindrical part are not plainly divided oft from each other. 

The upper part of the shell is shaped like a high cone. 

There is a short, broad, three-edged (?) tophorn protruding 
from an inner skeleton in the two upper joints. 



It is not easy to see these inner skeleton parts which are, at 
all events, in a high degree retrograded, for it is a difficult matter 
to examine the shell from the open end, and the outer lattice shell 
in side view hides the short, primary spines. So I have not been 
able definitely to decide whether this genus has the same primary 
skeleton parts as the foregoing ones. Neither have I been sure if 
protruding basal spines exist in the two upper joints (the apical 
spine only excepted). 

The shape of the cephalis in some positions of the lattice shell 
might suggest that also inner primary arches are to be found, and 
not only the primary spines. 

It is doubtful whether there is a protruding ventral, sagittal 
spine. 

On the other hand, a long, inner axial spine is plainly visible. 
It seems to consist of three or more long, parallel branches, which 
reach down through more than half the length of the lattice shell. 

The central capsule also reaches far down through the shell. 

The pores on the cephalis are small, round, widely apart and 
scattered. On the second joint, they are perhaps a little larger, 
on the third somewhat smaller again, and from here they are re- 
gularly placed in horizontal rows. From the fourth joint and down- 
wards, the pores become more irregular in form and size, from 
quite small and round to rather large, roundish rectangular in shape, 
although generally speaking they are small and always in regular, 
horizontal rows. On the cylindrical lower part, they are also placed 
in more irregular vertical rows. The average size of the pores 
does not increase, at any rate noticeably, from the fourth joint 
d wnwards. 

This species varies rather considerably. For instance, its grea- 
test width may be either in the fourth or fifth joint, and there are 
often irregular contractions in the lower part. It is doubtful 
whether any of the individuals illustrated are fully developed. On 
the best developed specimen (fig. 102) the lower margin was re- 
gularly dentate. Often young individuals may be found consisting 
of only a few joints and entirely without the cylindrical lower part. 

Height, up to 128 js greatest width 72 j*. Pores, up to ti j*. 

The species resembles the one illustrated by CLKVJB, L. 30, 
pi. 2, figs. 5 and 6, which he calls Lithomitra amtralis EHRB, 
It is probable that the same basal spines are present in this spe- 
cies, protruding as fine needles, as in Androcyclas gamphonycha 
and Clathrooydas c-raspedota. Even if these spines are present, 
HAECKEL'S name for the genus might in this case be retained with- 
out any great disadvantage. 

Rather rare, always in small numbers and only in deep water 
samples. 

Distribution: In surface samples, 3 /2 1901, off 80ndm0re, 13 /a 
off Lofoten and % off Finmark (cfr. above). 

Most probably a boreal oceanic species. 



VII D. Phaeodarta HCK, (Trlpylea). 
Til D. 1. Cannoaphaerida HCK. 

Cannosphfera HCK. 

C. geometric* BORCJ, 

BORGKET L. 12, pi. 6, f. 6; L. 14, p. 25, f. 25. 

This species is smaller, but more robust than the following. 



Prutfotplankton. 
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Specimens which seem to belong here were found very spar- 
sely in the plankton of 1890 from the following places: 

In the sea 40 miles NW of Gaukvaer0, 19 /i, 0700 m.; 
Kvaenangen I, ? Vi, 0140 m.; the Vest Fiord Vi 0200 m.; 
Skroven Vs* 0300 m. The species appears with us only to occur- 
in deep water. 

Distribution : Hitherto only found in the Irminger Sea, south 
west of Iceland, n. lat. 60 3', w. long. 27 (BORGKKT, 1. c.). 
Certainly an oceanic form, perhaps from the northern pail of the 
Gulf Stream. 



C. Icpta JOEO. 
(PI. XVIII, fig, 110). 

JOBGBNSEK, L. 91, p. 89. 

Is a larger, weaker species. There is particularly great di- 
vergence in the radial beams, which in this species are generally 
thin threads, while in the foregoing one, they arc stronp, thick 
beams. The species varies, however, considerably. As a rule only 
broken species are found, as it is easily destroyed on being 
touched. 

Was very rare and sparse in the samples of 1899, in 1900, 
on the contrary, not unusual. Generally only in deep water, yet 
up to 50 m. 

Distribution: Previously only known from the west coast of 
Norway, but not rare here in J 898, though always in small numbers. 



YII D. a. Cliallengerlda HCK. 
ProtocyNti* WALL, (Challengcrfa MUBB.). 

P. xiphodon (Hoc.) BORO. 

Challengeria xipltodon HCK. Protory stiff xiphodvn (HcK.) Boii- 
GEUT L. 14, p. 2728, f. 28. 

Rather frpquent, but always sparse. Always in deep water 
samples. 

Distribution: A temperate oceanic species, distributed from 
the tropical part of the Atlantic to the north coast of Iceland 
(CusvE, L. 40, p. 147). On the west coast of Norway, very rare 
(1898). In the North Sea at several places in deeper water in 
May and August 1903, especially in the northern opening towards 
the Norwegian Ocean (L. 18, 19031904, nr. 1). According to 
BOKGBBT 1. c. also known from the East and the West Greenland 
Current, the Labrador Current and the Mediterranean, 



P. Harstoni (Mua.) BOHG, 

BORGBBT L. 14, p. 28, f. 30. Challengeria Harstoni MURR., 
cfr. JOBGENSBN L. 91, p. 90, 

Rare and sparse, always in deep water. 

Distribution : On the west coast of Norway also rare, in deep 
water. Also found in the northern part of the Gulf Stream at a 
few places, up to south and west of Spitzbergen. also in deep 
water. 

Is probably an oceanic species, perhaps boreal, or at any rate 
belonging to the northern part of the Gulf Stream. Also found 
in the northern part of the Pacific, at great depths. 



P. tridens (HCK.) Bono. 
BOBGEBT L. 14, p. 29, f. 32. Vhulkuyeria trident* HCK., cfr. 

JUBGENBKN L. 91, p. 90. 

Frequent, though never numerous, as a rule only in deep 
water, up to 50 m. 

Distribution: Frequent on the west coast of Norway, in August 
1903 in large numbers in deep water off the coast of Bergen (L. 
18, 19031904, nr. 1). 

Also found many places in the North Sea and the northern 
part of the Gulf Stream, as far as south and west of Spitzborgen. 
According to BOKGEKT 1. c. also known from the East and the 
West Greenland Current and the Labrador Current. Probably a 
northern temperate oceanic form. 



diodott HCK. 

BOBGKIIT L. 14, p. 30, f. ;J4. Cfr. JUKGHNSKN L. 1)1, p. iU. 
Ckalhmywon hcteracanthum ,10iui. 1. c. 

On more weakly developed (probably young) specimens, the 
characteristic byspines are wanting. It is therefore ccntainly most 
practical to do as BOIIGKUT has done and consider as one species, 
Challenycron rfiodon, C. hetwacanthuw and C. Nathoi'sti CL. 

Not particularly frequent and as a rule very sparse, always 
in deep water. 

Distribution: On the west coast of Norway, frequent, but 
always sparse. Found at a few places in the North Sea (May 
1908 at a ^reat depth, according to L. 1H) and the northern part 
of the Atlantic up to the west of Spitsbergen, in deep water. 
According to BOKGEKT 1. c. also found in the Labrador Current, 
the more southerly part of the Atlantic and in the Mediterranean. 
According to HAECK.KL, Challcnyeron diodon has been found in the 
south eastern part of the Pacific, at a great depth. 

C. Channeri (MURR.) HCK. 

(Pi. xviii, ftp. Hi). 

Challenge ria Ckcmneri MURRAY L. 100, p. 2*20, pi. A, tig. J % 2. 
Challcnyeron Channeri (MviiR.) HCK. L. 80, p. 1058. BOUQKKT 
L. 14, p. 32, f. 38. 

I have only seen one individual which I have supposed to 
belong to this species. Its shell was circular in outline, strongly 
compressed, with 10 marginal spines, all more or less broken off. 
Also the teeth of the peris tomo were broken off. 

Diameter, 165 |x. 

In the sea 40 miles NW of Gaukvar0, 10 /i 18M), 0700 m. 

Distribution : In the sea south west of the Faeroe Isles, and 
the southern parts of the Atlantic (BOROKUT 1. c,). On the 
American side of the Atlantic (48 n., 42 w. according to CLEVK 
L. 40, p. 147, very rare). The Northern Pacific, at a great depth 

(ilAECKEL 1. C.). 

C. armatum Bono. 
(PI. XV11I, fig. 112). 

BOWHSRT L- 14, p. 33, f. 39. C. Willemoesii HCK. L. 80, 
p. 1659, pi. 99, f. 13? 

Only one individual observed, this one also from the sea 40 
miles NW of Gaukva?r0, 19 A 1809, 0700 m. Unfortunately T 
missed this specimen before I had finished ray examination and 
drawing of it. 
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DMribntion: Northern branch of the Gulf Stream wtd the 
more southerly parts of the Atlantic, according to BORGBRT 1. c. 
According to L. 18, 1903 1004, nr. 1, also west of the Paeroe 
Isles. August 1903, in deeper water, r. 



VII I>. 3. Hedusettlda UCK. 

JIe<luK fc tta arcifera J0RO. 

,]0R(iENsEN L. 91, p. 98, pi. 4, f. 23. 

Closely related to J/. parthenopaa BORU. L. 13, p. 243, 
pi. 11, f. 5. 

Very rare and only singly, 1899: ilenningsvan* 17 /h 100 m.; 
Senjen 21 A, 0130 m ; Ofoten II, 7 A, 250200 m.; Reine 27 /, 
0150 m. Only in deep water. 

Distribution: Further, only known from the west coast of 
Norway, where it is not so rare. Most probably a temperate form. 

The closely allied species, M. parthenopwa BORU., is found at 
Naples. 

Gazelletta pentapodinm J0RO. 

J0RGENSEN L. 91, p. 94. 

Very rare and only singly, 1899: Moskenstr0mmen 14 /i 050 ra.; 
Senjen ai /i, -50 m.; the Vest Fiord l /a> 200 m.; Henningsvaer 
20 /s, -280 m. 

Distribution: Same as the preceding. 



Til I>. 4. Cadltda BORU. 

Cadium melo (CL.) BORO. 
(PL XVIII, %. 118). 

Bo$GERT L. 14, p. 50, f. 58. Beroettct melo CL. L. 30, p. 27, 

pi. 1, ; 8. Cfr, J0RGENSEN L. 91, p. 92. 

Qiily one specimen noticed: Sea off R0st, 60 miles NW of 
B0st, 2 Vs 1899, 0900 m. 

Distribution: Seems to be an oceanic form from the northern 
part of the Atlantic. Only found alive in the By Fiord at Bergen 
(J0RGEN8EN L. 91, p. 93), 0200 m., rr, and at a great depth 
west of Spitzbergen (CLEVE I. c.)* 
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TlntlnnaM acuminatua CLAP, et LAOHM. 

Cfr. J0RGEN8EN L. 90, p. 8, and pp. 4243. 

Frequent, but always in small numbers. Seems to be most 
frequent in rather deep water (which is warmer and has a higher 
degree of salinity). 

Distribution: Seems to be an oceanic form from the Northern 
Atlantic, perhaps also neritic, temperate and boreal. According to 
CLEVE (L. 40, p. 121) it has its ^principal area of distribution in 
the Irminger Sea". 

Far. undata J0RO. L. 91, p. 95. 

Very sparse in three samples: Helligvaer 13 /t 1899, 050 m. 
and 0250 m.; Malangen 29 /i 1899, 0300 m. 



LeprotlntJiiiras pellucidus (CL.) J0ao. 
(PL XVUI, flg. 114). 

J0KGEN8EN L. 92, p. 18. Tintiunus pettucidus CL. L. 30, 
p. 24, pi. 1, f. 4. Tintinnus botinicus BRANDT L. 16, p, 53, pi. 3, 
f. 11, non NOJODQUIST L. 110, p. 126, f. 5. Leprotintinnus Iwttnicus 

(NORDQ.) J0RG. L. 90, p. 10. 

Concerning CusvB'g remark (L. 40, p. 123) as to the cor- 
rectness of the genus name Leprotintinnus, reference should be 
made to J0RGKN8EN L. 92, p. 19. 

I have seen individuals with very few foreign bodies on their 
houses, but I have never seen perfectly smooth specimens. It is 
however very seldom that one meets with such well covered indi- 
viduals as the one represented in figure 114. 

Very rare and sparse, only found in three samples : Rombaken 
I, 8 A 1899, 0-40 m.; the 0gs Fiord I, u / 1899 090 m.; the 
Skjerstad Fiord IV, 2 /4 1900, 0330 m, 

Distribution : On the west coast of Norway, very rare. Also 
found near Greenland, Spitzbergen and the Arctic Ocean north of 
Finland (August 1903, occasionally numerous, according to L. 18, 
19031904, nr. 1). The species Ls, therefore, certainly a northern 
one, perhaps boreal oceanic and neritic arctic. 



Amphorella DADA*. 

A. quadrilineata (CLAP, et LACHM.) J0BO. 
Cfr. J0RGENSEN L. 90, p. 12. 

It is highly probable that CLAPARKDE'S species, Tintinmts 
amplwra, is the same one as is in the same work mentioned as 
T. quadnlineatus. The latter name must, however, be looked upon 
as the safer. It ought to be preferred if it were not for the com- 
plication caused by the use of the name Tintinnus .amphora (Am- 
phorella amphora) by ENTH and DAD AY for the species here being 
considered, and by the use of the other name by DADAY in another 
sense (= A. Dadayi J0RQ.). Under these circumstances, it would, 
after all, perhaps be better to use the name A. amphora (CLAP, et 
LAOHM.) ENTZ, as CLEVE does (L. 40, p. 99). 

Only found in one sample, sparse: Henuingsvser n /i 1899, 
050 m. 

Distribution: On the west coast of Norway, rare and sparse. 
According to CLEVE (L. 40, p. 99) widely distributed in the eastern 
part of the Atlantic from the tropical zone to Iceland. Also known 
from the Mediterranean. Is undoubtedly a southern (tropic and) 
temperate oceanic form. 

A. Steenstrupii (CLAP, et LACHM.) DAD. 
Cfr, J0ROEN8EN L. 90, p. 15. 

Also only once found, in small numbers: The Vest Fiord I, 
18 /i 1899, 050 m. 

Distribution: On the west coast of Norway, rather rare. 
Undoubtedly, a temperate, southern, oceanic form. According to 
CLEVE (L. 40, p. 100) the species is widely distributed across the 
whole of the Atlantic, especially between 40 and 50 N. Also 
known from the Mediterranean. 

A. ampla J0R0. 
J0BOBN8EN L. 90, p. 17, pi. 1, f, 4, a, b. 
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Very rare and scarce, only in 2 samples: Henningsvrer 17 /i 
1899, 0180 m.; the Vest Fiord, / 1899, 0200 m. 

Distribution: Only known from the west coast of Norway, 
where it is very rare. Probably a temperate, oceanic species. 



Tintinnopftlf) STEIN. 
T. nitida BKAKDT. 

BRANDT L. 16, p. 68, pi. 8, f. 1. 

Very frequent, often numerous. Seems to prefer water of a 
low salinity. 

Tho species varies considerably. 1 have to some extent in the 
tables made a distinction for one form, viz. var. ovalis, which is, 
however, more frequent than would appear from them. 

Distribution: Further, only known from the Karajak Fiord, 
Greenland. Most probably an arctic, neritic species. 

Var. ovalis J0RO. n. VHI*. 
(PL XVIII, flg. 115). 

The house is brimless, in the most distinguished form narrowed 
towards the mouth. The lower part is evenly rounded off. The 
greatest breadth of the house is a little above the middle. 

A strong, compact covering of shining small particles on the 
house, as in the main species. 

This variety is more frequent than appears from the tables, 
as it is mostly included under the principal species. 

Often forms may be found which are intermediate between 
this one and the main species; such an one is illustrated by BRANDT 
1. c. As a rule, the principal species is very different in shape 
from the variety, through a trace of a brim at the mouth, an 
almost cylindrical upper part and a bluntly pointed lower part. 
Forms without any trace of a brim at the mouth are, however, of 
frequent occurrence. 

The Norwegian species seems generally to be somewhat smaller 
than the Greenland one, about 70 ji in length. 

Var. sinuata BRANDT. 
(PL XVIII, flg. 116). 

Tintinnopsis sinuata BRANDT L. 16, p. 58, pi. 8, fig. 2. 

Considering that the species Tintinnopsis nitida varies exceed- 
ingly, I think that is hardly possible to look upon T. sinuata as 
a distinct species. In the course of development both the spreading 
brim at the mouth and the shape of the house vary considerably. 
We have as extremes, on the one hand, var. walis, without a brim, 
or with only a very indistinct one, and an evenly arched contour 
in side view; on the other, var. sinucvta, with a distinct brim and 
a contour which is narrowed in the lower part and bluntly pointed 
(at the end square). 

The individual illustrated, which must undoubtedly be reckoned 
as a Tintinnopeis sinuata BRANDT, is not so conspicuously different 
from T. nitida as BRANDT'S figure, but the characteristics are 
plainly seen which are mentioned as separating between T. sinuata 
and T. nitida. Intermediate forms between the one illustrated and 
the principal form also occur. 

Distribution: As the principal species. .Individuals which 
decidedly belong here were only seen in. one of the samples: 
Moskenstremraen, 14 /i 1899, 0100 m. 



T. campanula, (EHRB.) DAD. 

Cfr. J0RGENSEN L. 90, p. 21 and p. 42. 

Only in two samples and only singly, 1900: Tran0dybet 2 Vs, 
0600 m. and the Skjaerstad Fiord II "A, 0180 m. 

Distribution: Frequent on the west coast of Norway, but 
seldom numerous. Also known from the Mediterranean, the North 
Sea, Skagerack, the Baltic and the Bermudas. In August 1903, 
numerous in the English Channel (L. 18, 11)081904, nr. 1). 
According to CLKVE, it is hardly found in the open sea. Undoubt- 
edly a temperate, neritic species. 

Codonella UCK. 

C. ventricosa (CLAP. t LACHM.) FOL. 

Only onco observed: Tran0dybet 2 -/s 1900, 0000 m., rr. 

Distribution : Neritic species, northern temperate. Probably 
the southern form (from the Mediterranean) is different from the 
northern one. 

C. lagenula (CLAP, et LACHM.) KNTX. var, ovata J0RO. 
(PL XVIII, %. 117). 

Is probably specifically different from the species which is 
considered to be the main one. 

Rare and scarce. 

Distrilwtion: Frequent oil the west coast of Norway, but 
always in small numbers. Most probably a temperate form. The 
principal species, which is very rare in the neighbourhood of Bergen, 
is, according to CLKVE (L. 40, p. 103) a tropical and southern 
temperate oceanic form. 

Ptychocylia urnula (CLAP, et LACHM.) BRANDT. 
Cfr. J0BOKNSKN L. 90, p. 18. 

The principal form (a major J0K<i. 1. c.) not frequent, always 
in small numbers. 

Distribution: More frequent on the west coast of Norway. 
Noritic form, which appears to be less northerly than the following. 

r, minor Jtfito. 
J0KOBNBKN 1. C., p. 19, pi. 1, f. 9. 

Frequent, sometimes numerous. 

Distribution: Most probably a northern temperate and boreal, 
neritic species. Is found all the year round, more or less numerous, 
on the west coast of Norway. 

v. digitalis AUKIV. 

P. Drygalskii BRANDT L. 16, p. 59, pi. 3, f. 14. Cfr. J0B- 
GENSEN L. 92, p. 17. 

Very rare and scarce, 1899: The Vest Fiord I, aa /i, 0-180 m.; 
Ofoten II, 7 /a, 0100 m. and 250200 m.; Rombaken, %> 040 
m.; Rombakon II, %, Or-100 in.; Tranodybet, '%, 050 in.; 
Henningsvser, 2 %, 0280 m.; H0la, Svolvwr, %, 0150 m. 

Distr-Hnttion: .Seems to be an arctic neritic and (boreal?) 
oceanic form. Known from Greenland, the Labrador Current, Jan 
Mayen and the sea between Jan Mayen and Tromso. The closely 
related P. obtusa BRANDT, which is considered by CLEVK also to 
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include P. DryyakTcii, is also an arctic form, which has been found 
at several places near Spitsbergen and Greenland. 



v. subarctic* J0no. n. var. 
(PI. XVJ1J, fig. 118). 

The house is broadest at the foremost thickened ring, which 
is very prominent The width at the second ring is a little less, 
decreasing evenly and gradually to the third ring-. Behind this, it 
becomes quickly rounded off nearly spherically (though slightly 
narrowed off conically nearest the last ring). The wall is very 
much thickened at the foremost ring. The distance between this 
and the next ring is equal to, or a little less than, the half of the 
distance between the two last (so that the two foremost rings are 
comparatively near each other). 

Teeth small, about 30 40. 

Length (of the individual illustrated) 9tf (t, width of 1st ring 
76 (x, of 2nd 71, of 3rd 50 ji. 

The difference from P. aretica BRANDT (L. 10, p. (50, pi. 3, 
f. 17) is only slight. My form is smaller and is rather different 
in appearance at the hinder part. The mouth is also quite different 
and the teeth much smaller. On the other hand, there is a remark- 
able agreement in the very prominent foremost ring and its distance 
from the second. 

I dare not, at present, declare my form to be identical with 
BRANDT'S, with which I am as yet too imperfectly acquainted. 

Very rare, only found sparsely in samples: Lyngen I, 
0115 m., Lyngen II, 0250 m., Lyngen III, 050 m., 27 /i 
1899; Malangen, a % 1899, 0-300 m.; Traiunlybet, 6 /a 1899, 
0200 m.; the Midvser Fiord 6 /4 1900, 025 in. 

Distribution: The very closely allied P. aretica has been 
found in Davis' Strait, the Labrador Current, near East Greenland 
and in the sea west of Nowaja Zemlja (CLBVE L. 40, p. 118). 
Undoubtedly an arctic species, hardly native with us. 



Cyttaroeycli* For,. 
C. norvegica (DAD.) 



Gfr. J0RGEN8EN L. 90, p. 28. 

Only once found: Hola, Svolvaer, Vr> 1899, rather numerous, 
blips easily through the not. 

Distribution: Rather rare, always in small numbers, on the 
west coast of Norway. This form and those closely allied to it, 
C. (jracilis (BRANDT) and C. minuta (BRANDT), are known from 
West and East Greenland, the Labrador Current, Jan Mayen, 
Iceland, Baren Island and Spitsbergen. Arctic (and bowpl?) 
species. Its distribution is probably insufficiently known, as it is 
so small that it only occasionally is retained by the net. 

C. serrata (M0B.) BRANDT. 

Only once found: Tranodybet, 2a A 1900, 0600 m., rr. 

Distribution: Frequent on the west coast of Norway, in the 
summer an'd autumn. Also found in the summer on the north 
coasts of Norway (Troms0, AURIVILLIUS). According to CLEV.B (L. 
40, p. 113) a southern neritic form, distributed from the Cape of 
Good Hope to Scotland. 



C. denticulata (EHBB.) FOL. 

Cfr. J0HOENSEN L. 90, p. 31 and L. 92, p. 4 etc. 

Many forms occurred, the most important of which are entered 
in the tables. As a whole, the species was very frequent, often 
numerous; only, at the period of the diatom inflow, very scarce or 
entirely absent in the outer districts. 

.Distribution : The majority of the numerous forms which belong 
hero seem to be oceanic, arctic and boreal. The species is widely 
distributed over the northern part of the Atlantic, in the Arctic 
Ocean and on the arctic and northern temperate coasts. Frequent 
in the sea on the north coast of Scotland, August 1903 (L. 18, 
19031904, nr. 1). According to CLEVE (L. 40, p. 109) also in 
Behring Sea. 

a typica J0RO. 

J0KGEN8EN L. 90, p. 31, pi. 2, f. 13, 15. 

This form, which is the most frequent on the west coast of 
Norway, was not often found in the present material. 

Distribution: Perhaps a neritic, northern temperate form. 
Most frequent in the summer and autumn on the west coast of 
Norway. 

var. gigantea (BRANDT) CLKVK, 

Rare and scarce. 

Distribution: Possibly a boreal (and arctic?) oceanic form. 
Known from the northern part of the Atlantic to Greenland and 
Spitsbergen. Also mentioned from the Labrador Current. 

var. robusta J0RO. 

,J0R(1ENBEN L. 92, p. 13, pi. 8, f, 22. 

Only otice found: Kvaenangen, ' J4 /i 1899, 0140 m. 

Distribution: Only found in the sea between Norway (Tromso) 
and Jan Mayen, in small numbers. Possibly boreal. Perhaps var. 
yigantea (BRANDT) p.p. also belongs here. 

rar. subrotundata J0RO. 

J0RGENSEN L. 90, p. 34, pi. 2, figs. 20, 21. 
Rare and scarce. 

Distribution: Not so rare ou the west coast of Norway in 
the summer (1898). Possibly a neritic, northern temperate species. 

var. cylindrica J0na. 

J0RGEN8EN L. 90, p, 33, pi. 2, figS. 17, 18. 

Rather rare, never numerous. 

Distribution: Not rare on the west coast of Norway in the 
summer and autumn. Possibly neritic, northern temperate species. 

var. elongata J0RO. 

J0RGEN8EN L. 92, p. 14, pi. 3, figS. 28, 24. 

Rather rare, almost always in small numbers. 
Distribution: Known from the sea between Troms0 and Jan 
Mayen (numerous, 1898). Seems to be a boreal, oceanic form. 
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var* subedent&ta J0ao. n. var. 
(PI. XVIIt, ftga. 119, 120; pi. XJV, fig. 121). 

The house as usual somewhat dilated a little below the mouth, 
and then slightly, or imperceptibly, narrowing. In the lowest V* 
rather quickly narrowing to a rather short tip. The side contour 
here shows a long, rather even arch. Teeth rather small, about 
3538, may also be wanting. Areoles as usual hexagonal, thin- 
walled, medium sized (about 2 ! /a on 10 |i). 

This variety is reckoned together with a typica in the tables 
for the first half of the year 1899. Its place is between that form 
and var. oltusangida (OSTENP.) J0RO. and - C. edentate BRANDT, 
most near the two latter; it is, however, so different from them 
that it ought not to be considered right away the same as var. 
obtusangula. 

The length of the tail tip as usual varies considerably. The 
relation between length and breadth generally lies between 2.5 
and 8 (the tail tip excluded). 

Fig. 119 is a smaller, more divergent form. 

Numerous and frequent, as a whole, in the present material, 
the most frequent form of the species. Occurred also, though in 
small numbers, during the diatom inflow. Tt is more frequent than 
appears from the tables, as it was not entered separately from the 
first, but is included under ,,Cyttaroeylis denticulata" . 



Undclla caudate (OSTKNP.) CL. 

Tintinnm wudcitu* OSTKNFKIJD L. 113, p. 4-M7 ((501). Unddla 
pellucida 70Ro. L. 90, p. 41, pi. 1, %s. 7, 8. 

Rather frequent, but always in small numbers. 

Distribution: Temperate, oceanic species, according to CJ/EVE 
(L. 40, p. 124) distributed far southwards in the wanner part of 
the Atlantic. Rare on the west coast of Norway. 



Dictyocyftta templum HCK. 

The principal species, with a single row of larjjce windows 
around the mouth of the house, very rare: Senjen 21 /i 1899, 
050 in., r. 

var. disticha J0no. 
.J0BUKNSEN L. 90, p. 40. 

With two rows of windows. 

More frequent, in a <rood number of samples, but always scarce. 

Distribution: CLKVK'S D. cleyam KURIL which also includes 
the two forms mentioned, is widely distributed from the warmer part 
of the Atlantic to beyond Iceland (CLEVE L. 40, p. 114). Accord- 
ing- to CLKVE, also known from the Mediterranean, the Red Sea 
and the Indian Ocean. Rare on the west coast of Norway. 



Errata et Addenda. 



Pag. 90, col. 2, line 28, for T. decipiens OBUN. read: 

T. decipiens (QBUN.)* 
Pag. 105, col. 1, after line 2 add 

(Plate Vlt, %. a). 

Pag. 108, col. 1, before JCL. IFexdLd-lrrxiCLLes add: 

Tropidonc*!* parallels Jouo. n, sp. 
(Plate VII, % Itf). 

In the plankton tables Amphlprora pamllda n. sp. 

#/*/#' of the cell in vide riw>: Linear, or slightly oblong, not 
constricted in the middle, narrowing off a little towards the rounded 
ends. Central nodule rather indistinct; terminal nodules, however, 
very conspicuous. 

Vatre: Linear-lanceolate, ends subrostrate (truncate). Median 
line straight, central. Central nodule small, terminal nodules close 
to the ends. 

The median part of the valve seems to form a rather high, 
linear keel, about so broad as Va of the valve. 

8trtMt$re: Fine transverse striae, not distinctly punctate, 17 on 
10 ji. 

Dimension*: Length of the valve 67 70 jt, breadth 12 jx. 
Breadth of the cell (frustulo) 18 {*, 

This species resembles Amphoropsh recta (5 BUN. (VAN HEURCK 
{ {|^ 8j9, p. 2(6, tig. 55) and Amphiprom pUcahi var. ? mbplicata 
Gnu*; (L. 48, p. 65, pi. V, fig. 88). It differs from both in having 
the frustules quite inconstricted in the middle. On the contrary, 
th|-ceU is often somewhat broader (higher) here. Besides, 1 have 
never seen an asymmetrical valve, like that characteristic of Am- 
phoropsis recta. I have, however, only once succeeded in getting a 
valvar view of it (tig. 16 b), as in the preparations it is nearly 
always found lying on its side, 

CLXVE refers (L. 24, p. 28) Amphiprora plwata var. ? mbplicata 
GKUN. as a variety to Amphoropms recta (Itopidmieis recta CL.) 
without mentioning the shape of the valve. 

The above species seems to be a true plankton form. It has 
very thin (slightly siliceous) valves which easily are deformed on 
being ignited on the cover-glass. It generally occurs solitary or by 
twos, very seldom forming a short chain of some few individuals. 

On the whole rare and sparse, only observed during the 
diatom inflow in 1900: H01a, Svolvser, 2 %, 0140 m.; 0stnes- 
flord I and III, a %, 025 and 0130 m.; the VestQord, s %, 
025 m.; the SkjerstadQord IV, 2 A, 880 m., and XII, 0500 
m.; the Seivaagen, fi /4, 020 m.; the Saltenfjord II, %, 050 m.; 
the FoldenQord I, 6 /4, 0100 m. Also in Barents Sea, 71 48' n., 
49 88' e., S/S Heimdal 81 A 1900. 

Undoubtedly an arctic species. 



Page 100, add: 

C. ecolopendra CL. 

As endocysts, resembling those of C. cinctus, are found, the 
older name for the latter species, C. imurms BAIL., cannot bo used. 

Very rare and sparse: Sea off Ing0, 34 /4 1899, 300 m,; the 
PorsangerQord, 27 /4 1899, 075 m. 

Distribution* More frequent on the west coast of Norway. 
According to CLEVE a northern (boreal) neritic species. Only once 
(in October 1900) found near the F#r0 Isles. (OSTENFELD). 

Page 105, after Navicnlete add: 

Pinnularia quadraiarea (A. SCHM.) CL. 

CL. L. 25. p. 95. Naricula guadratarea A. SCHM. L. 127, 
p. 90, pi. II, f. 20. N. pinnularia CL. L. 28, p. 224, pi. IV, 
fs. 12. 

Occurs only accidentally. No true planktonform, but rather 
frequent in bottom samples from both the west and the north coast 
of Norway. 

Page 99, before K tttyliformis, add: 
K. obtutML HEN B. 

HENSEN L. 87, p. 80, pi. V, f. 41. R. alata var. truncate 
GHAN L. 04, p. 6, pi. IV, f. 67. 

Not always easy to distinguish from R. alata (cfr. OSTENFELD 
L. 110, p. 569). 

Very rare and sparse, only in 3 samples: Stene in B0, 10 /4 
1899, o m.; the Porsangerfjord, 37 /4 1899, 075 m. and 200100 m, 

Distribution: According to CLEVE, GKAN and OSTENFELD a 
boreal oceanic species, occasionally numerous round the Fser0es, 
Iceland and in the Norwegian Ocean, up to the north of Spitz- 
bergen. Is wanting on the west coast of Norway (1898). In large 
numbers in arctic water between Troms0 and Jan Mayen 1897, 
also numerous round Jan Mayen 18971898, and near Spitsbergen 
18991900 (J0ROEK8EN L. 92), Seems to me to be an arctic 
(oceanic) rather than a boreal species. 

Page 104, col. 1, line 10, for PI. VI read PI. VII. 
Page 105, col. 1, line 2, add: (Plate vu, fig. 26). 
Page 109, col. 1, line 36, for (DiKs.) CLAP, et LACHM. read 
(CLAP, et LACHM.) DIES. 

Pag. 119, col. 1, line 49, for 80 read 86. 
For Midvjerfjord everywhere read Misvserfjord. 
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Htephanida HCK ................................................ 

Stepltoiden HCK ................................................. 

StichocoryB Koriata (,T0no.) J0Rft. (pi. XV111, fig. 102104) ..... 127, 12H, 

Stroblacnntha ciivumtexta (J0R.) J0B. (pi. XI XII, fig. 4(i) ....... 114, 

Htreblonida HCK ................................................. 

Strintella iuiipitTi<*tatu (Lv'NGD.) Ao ..................................... 

Stylodictya EHRB ................................................ 114, 

aculenta J0KO. n. sp. (pi. X, fig. 41) ........................ 

aapera J0RQ .............................................. 

tHiiuispina J0IKJ. (pi. X, fig. 39) ............................ 

validinpinii J0uo. (pi. X, fig. 40) ............................ 

Surirolla faatnofia EIIUB ............................................... 

lta \V. SM ............ ..................................... 

Surlrellei* ...................................................... 



120 
114 
107 
107 
loti 
120 
129 

140 
121 
121 
103 
1 18 
119 
1 20 
118 
119 
104 
104 

104 

102 



Tetrapyloniwn Clevti J0RU., = Phorticium pyloniwn. 
Thalaasiosira bioculnta (OnuN.) OSTKNF., a= Cwrinodiwu* b. 
fifvei OR AN., hyalina. 
decipiena (GRira.) J0RO. (pi. VI, fig. 3) ................. 91, 

yelatinosa HENS., = dempietis. 

gravida CL. (pi. VI, fig. 4) ............................... 

- hyalina (GRir.) OUAN (pi. VI, fig. 5) ...................... 

~ kryophila (ORUN.) J0ito. (pi. VI, fig. B) .................... 

NordonskiiHdii CL ........................................ 

Thalassiothrix Frauenfddii et var ...................................... 

longissima CL. et GRUN .................................. 

nitzachioideB GRUN. et var (pi. VI, fig. 11) ................ 

Theocalyptra craspedofa J0RO., = Glatiirocyclas c. 



9<> 

9 

96 

9<i 

102 

102 

102 



Tintinnopsia campanula (EHRB.) DAD ................................... 143 

nitida BRANDT et var. (pi. XVIII, figs. 115-llti) ............ 143 

ftinuata BRANDT, nitida var. 

Tiiitiimufl acuminatiiH CLAP, et LACUM. et var ........................... 142 

Tripylea t = Pheeodari* .......................................... 140 

Tropidoneis parallel a J0RO. n. gp. (pi. Vll, fig. 1) ..................... 14H 

Undella caudata (OSTKNF.) CL ......................................... 145 

JKygoapyrida HCK ................................................ 1<N) 



III. BOTTOM-LIFE. 



NOTES. 

When dredgings have been made, soundings, both at the start and finish of the haul, have generally been taken. So that 
when, for instance, 0xsund 450630 m. is noted, it is to be understood that the depth was 630 m. where the dredge was thrown 
out, and 450 m. where the dredging was ended. 



A, Results of Dredgings, 



a. Dredging stations. 18991900. 



Nr. 


Date 


Name 


Dept in 
metres 


Temperature 
of the bottom 
layer 
C 


Salinity of 
the hottom 
layer 

%o 


Nature of the hottom 

i 


Remarks 


i 


1899 

18/ 


Henuingsvr*tr0:niin.en 


2040 


1.76 


33.42 


Stones and Lithothammion 


Between 0*t- and VcMtvangu. 


2 


"* 




8040 






Clay 


Ostvaaj^o, Lofoten. 


3 






5070 






Pebblei 


Ostvaajyo, Lofoten. 


4 
5 


I5 / 
/. 


SkrovenGuldbrandseerne. . 


350410 


H.S 


35.oft 


ClrtV 
ClftV 


(iMtlofoten. 
0Ktlofottin. 




/B 


Mouth of Raftsund 


250- 300 






Cliiv 


Ik'twet'Ti Hi ndo Rnd 0tvaaoo. 


7 




At Digerniulen 


100150 






Stones and sand 


In UaftHtind. 





ITA 




450 H80 


6.3 


35.08 


Clav 


Between Hanimero and Lnndo. 




/! 


Sagfjord 


200 


H.4 


34.flt> 


(lay 


At the inner end of Fiirunesv;^^en, 


10 


4 


Mortsund 1 


230 


H.u 


35.03 


('lay 


8K of MortNuud. 


11 


2 


Mot'tsund II 








Clay 


SE of Mortsund. 


12 




Mortsund III 


100120 






Sand and stoneH 


SK of MortKimd. 


IB 


I/ 




204 


H.o 


34.07 


Hand and clay 


Between Vau'rt and MostkeneRO. 


14 


Ml 




150 


5.o 


34.40 


Shells and stones 


Botwf^n Vft'ro ami MoNkotit'so. 


15 


,., 


Kirkf jord I 


108130 


2.7 


33.48 


Clav 


At little inside the Vorfjord. 


IK 




Kirkf jord 11 


50 


2.5 


33.40 


Clay? 


Tn the middle of the Kirk fjord. 


17 




Kirkf jord III 


7080 






Clay and tontH 


At Tonnes. 


IB 




Kirkf jord IV 


3050 






Bhelln and clay 


In the; Voi fjord. 


19 


4/ 




150 


H.7 


34.70 


Sand 


1 1 miles SE of Heine. 


20 


0* 


Ure I 


230 


tt.H 


34.97 


Clav 


!)' L , miles SHU of Ure. 


01 


/ft 


IlennitttrNVH'r I ...... . 


140 


6.a 


34.62 


Rooky 


6 miles SW h W '/u W of Hj-ni)in((HV{pr. 


22 


10/ u 


Rixvcerflaket . ..... 


150180 


1.0 


33.40 


CllW 


Ontsido the. (.Igstjord, off the Pundsletvnau. 


23 


/H 
14/ 


0#sf jord I 


100 


2.1 


38.10 


01. iv 


At. the heiul of tho fiord. 


&i 


"V, 




450-530 


({.a 


35.06 


Lnphnhdin 


Bniwi-en Tranw and Ledin^en. 


? 


/8 




HOT H40 


.s 


35.06 


Clay- 


Between Trano and TAnlingen. 


2H 
27 

28 


17 /3 

/ 


Kanntadfjord, inside the ridge 
Kanatadf j0rd,outside the ridge 


30-90 
95 
350500 


1.0 
4.4 

4.05 


33.48 

34.ou 
35.13 


Sand, c;lay and stom^ 
Rocky 


At Ilindo. 
At Hindu. 
68 3' N., 10 O.r,' K. 


20 


24/ 


Rest I 


120 


4.26 


34,fo 


Frajfiiit-ntM of shells 


Out wide Rost. 


80 




Rust II . 


100 


4.85 


84.70 


Pebbles and fra^in. of nholls 


Outside Rent. 


31 


""/a 


Host JJ 


150 


6.7 


35.il 


Fra^mentH of shells 


IiiKide R0wt. 


32 


A 


Tv**f jord T 


500 


6.3 


35.li 


Lophohelia 


fnside Skarber^et. 


88 


/a 
VA 


Stene 


120200 


6.0 


34.09 


Rocky 


Yestlofoten. 


34 




Kfino 


100 


4.6 


34.42 


Rocky 


Vent lofoten. 


35 






90 


4.1 


34.2!i 


KtOTWH 


Between Mo*kenes0 and V f {tr, 


3tt 


n/. 


(jnukvffr0 


250 


5,2 


34.80 


Clay 


>H 34' N., 1.4 17' K. 


37 


14/. 


Mrtlan^en^jord 


SftO 


4.i 


31.67 


Cl^V 


Off 81 0nni 'sbotn. 


8H 






100200 






Clay, Koeky 


Hetweu Htonneshotn and Ly sbotn. 


39 






200 


3.7 


84.54 


Olv, Rocky 


Between Stwmeshotn and Lvsbotn. 


40 


!/ 




40- 80 






Rocky 


At SeTijen Island. 


41 


/4 
!/. 




90 


075 


34.21 


Clay, Stonen 


At ^ f 0klen inland. 


42 


/l 


JuMf jord I 


110 


1.0 


34.29 


Clay 


At the huatl of the fjord. 


43 


'4 


Jfikelf jord II 


80 






Clay 


At the head of the fjord. 


44 


9l / A 


Jukelfjcml III 


i 110 


1.4 


34.85 


Rocky 


Off Tverfjnrd. 


45 






300 -343 


2.3 


34.49 


Clay 


BftwoHn Sjiildera an<l the northern mainland. 


46 


34/ 




270315 


3.4ft 


35.24 


Rockv 


71 10' N., 23 10' E. 


J.7 


/! 




30-40 






Sand 


Between ln#o and RolfsU. 


4.H 


/4 




i 100 


1.7 


34.54 


Sand, Rocky 


Between llnvn and Hjelmeso. 


19 


' /" 




10 






Sand 


In Porsan^erfjord. 


50 


! 




200 


0.2 


34.4* 


Clay, Rocky? 


Between Great and Little Tamsti. 


51 


'4 




70 






Rockv 


Between Great and Little Tarmo. 


52 






30-50 






Pebbles, Lithothammia 


Between Great and Little Tam0. 


53 


8/fl 




250 


2.85 


34.87 


Clay 


Off tlie K;afjord. 


64 






320 


3.65 


! 34.84 


Clay 


Between ytre Oamvik and Ulo. 


Rfi 


1900 

as/ 




2030 






8tone and Litlwthammia 


At the head of the fjord. 


AH 


/a 












Betveen Vat erf jord and Folntad. 


57 




08tnnn fjord HI 










Off Helle. 


58 


*/' 


BnltRd 


150-180 








Vestlof<t<m. 


59 


*>/ 




400 


6.2 


35,is 


Clay 


H7 a2' N., 14 4''E. 


60 


/8 




300400 


6.65 


35.18 


Rocky 


t>7 11 N., 14 2' K. 


HI 













Sand 


In GildcHkaal. 


62 


/' 


Mowdrtlfjord (8. Beierfjord) 


| 50-150 






('lay 


Between Sandhormi and Bund. 



156 



0. Nordgaard. 



Nr. 


Date 


Name 


Depth 
metres 


T emperature 
of the bottom 
layer 
C 


Salinity of 
the bottom 
laver 
%o 


Nature of the bottom 


fiemarks 


t>H 


1900 
8l / 


N. Belerf jord. 


50 






Fragment* of shells 


Between 8andhorn0 and Beieren. 


<>4 


8 /4 


Skjerstadfjord I 


30-50 






Sand, Clay 


The head of Skjerstadfjord. 


05 




Kkjevntadl'jord 11 


100-185 


3.86* 


33.90 


Clay 


V/ 9 miles from the end. 


<>(> 




ftkjerstadfjord III 


230 


3.2 


83.M 


Eocky 




tf7 




ft kjerstad fjord IV 


880 


3.16 


34.04 


Clay 




H8 


/, 


Bkjm-Btndf jord VI 


100-160 






Clay 


At Fanake. 


H 




Kkjerstadfjord VII 


470490 


3.18 


33.90 


Clay 


Off FauBke. 


70 




SkieraUtdtjord VIII ' . 


490 






Clay 




71 




8kjer8tiulfjord IX 


3050 






Kocky 




72 




B k j erst nd fjord X 


10 80 






LitfotJiamtnion 


Mouth of the Misvarfjord. 


7H 




Skjeratadf jord XI 


50 






Shells 


Miavnerfjord. 


74 


4 At 


Skjerstadfjord XVI 


1020 






Band 


Inside 8alt8tr0mmen. 


7.5 


6 4 


8alt*nfjord I 


15 20 






Sand, Clay 


Seivaagen. 


7ti 




Saltenf jord 11 


820870 


6.66 


35.18 


Clay 


Inside the mouth. 


77 


/l 


Foldenfjord I 


530 


6.60 


35.oo 


Clay 


Between Hjerte and the southern mainland. 


78 


% 


Grato 


624 






Sand 





1894. 



In the list, of animals collected, I have also included some which 1 caught during a short trip to Finmark in the months of August and September 
I have added the year (1894), after the name of place, for ail Hiich. 



b. Outcome of Dredgings. 



Porifera. 1 ) 

W. LUNDBECK, Mag. sclent., Copenhagen, determ. 

Asbestojtluma pennatula, O. SCHMIDT. 
The Lyngeii Fiord, 300 in. 

Cladorhiza abymicola, M. SABS. 
The Salton Fiord, Skroven (Vest Fiord), 400 m. 

Bubaris vermiculata, BOWERBANK. 
.Heine (the Vest Fiord), 150 m. 

Styloewdyle borcatis, I^OVEN. 
The Shyerstad Fiord, 230 m. 

Tentorium s&niiruberites. 0. SCHMIDT. 
TJfte Skjerstad Fiord, 230 m. 

Halicnemia verticillata, BOWERBANK. 
Moskenstrominen, 200 m. 

Triehostemma hemisphariMint M. SABS. 
The Lyngon Fiord, 250 m. 

Tethya lyncurium, JOHNST. 
The Porsanger Fiord, 200 m. 

Oraniella cranium, MULL. 
The Sag Fiord, 200 m. 



*) Not many sponges were found, hut those which were obtained were 
classified at once by Mag. LUNDHECK, together with material belonging to the 
Danish Ingolfexpedtion. Only a few species are noted here, the names of which 
Mr. LUNDBBCK has kindly furnished me with. 



Hydrozoa. 



Hydroida. 

Miss BONNEVIE, Kristiania, deterin. Remarks by the author. 

Corymorpha sarsi, STKENSTKUP. 
Mehavn (1894). 

Tulndaria indivisa, LIN. 

Svolvaer (1894); Balstad (1896); Breisund, 100 m.; the Pors- 
anger Fiord, 200 m. 

Tuljularia larynx, ELL. & SOL. 
Nordkyn (1894). 

Tubularia variabilis, BONN. 

f rhe Porsanger Fiord, 200 m. This species has previously been 
found at Raubcrget in the Trondhjem Fiord, and by the Norwegian 
North Atlantic Expedition at stations 325 and 862. 

Zubularia hwnilift, ALLMAN. 
Svolvaer (1894); Nordkyn (1894). 

Pcrigonimus repew, WBIOHT. 
Balstad (1996). Has been observed from Bergen to Lofoten. 

Dicoryne conferta, ALDEE. 
Svolvaer (1894). 

Hydrachtinia echinata, FLEMMINO. 
Svolvajr (1894); Balstad (1896). 

Eudendrium rameum, PALL. 
The Ostnes Fiord. 
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Eude ndrium insigm, HINCKS. 

Moskenstr0mraen. Only collected on the Norwegian co&st in 
Moekenstretnmon. 

Eudendrium tenellum, ALLMAN. 
Moskenstr0mmon. 



Halecium halecinum f LIN. 
Napstr0mmen (1896); the North Cape (1894). 

Halecium labrosum, ALDER. 
Moskenstrommen; the North Cape (1894). 

Halecium tortile. BONN. 

Balstad (1897). Up to the present, only known from Balstad 
(Lofoten). 

Hahcium scutum, CLAHK. 
The North Cape (1894); Nordkyn (1891). 

Halecium sessile, NORMAN. 
The North Cape (1894). 

Halecium sdmeidcri, BONN. 
Nordkyn (1894). 

Lafwa serpens, HASSAL. 
The Ing0 Sea, 300 ID.; Nordkyn (1894). 

Lufoi-'a abietina, M. SAKS. 

Moskenstowmnen; Balstad (1897); f Phe lng-0 Sea, 300m.; The 
North Cape (1894). 



Lafo&i grucillwuif ALDEK. 
Balstad (1897); The In0 Sea, 300 m.; Malangen 100-200 m. 

Lafoea ditmosa, FLEMMINO. 
Hammerfest (1894). 

Lafoea fntticosa, M. SAKS. 

Moskenstrommen ; Balstad (1897); Malangcn, 1^)0200 m.; 
Hammerfest (1894); Svarholt (1894); The Porsanger Fiord, 200 m. 

Ldfoea symmetrica, BONN. 

The Ing0 Sea, 300 m. This species has been found, in addition 
to the place here mentioned, at station 313 (The Norw. North. 
AtL Exp.). 

Campamdana verticulata, LIN. 

Malangen, 100 -200 m,; Hammerfest (1894); The North Cape 
(1894); The Porsanger Fiord; Nordkyn. 

Campanuluria geniculata, MULL. 
Svolvser (1894); The North Cape (1894); Nordkyn (1894). 

Campanularia dichotoma, LIN. 
The North Cape (1894). 

Campanularia hyalina, HINCKS 

Balstad (1897); The Porsanger Fiord, 200 m. Up to this time, 
the most northerly known limit was The Trondhjera Fiord. 



Campanularia johmtoni, ALDEK, 
Balstad (1897); Hammerfest (1894); Melmvn (1894). 

Campunulariu hinckxi, ALI>I-:U. 
Balstad (1897). 

Campanularia calyculatti, HINTKS. 
The North Cape (1894); Nordkyn (1894). 

Campanularia volulrilis, LIN. 
Moskenstr0mmen; Balstad (1897). 

Campari u laria syr-iiiya, LIN. 
Balstad (1897). 

Scrtu lart'lla polygon ias, L i N. 

Hammerfest (1894); Breisund, 100 m.; The North Cape (1894); 
Nordkyn (1894). 

SertulareUa tricuttj)idata f ALDEH. 

Moskenstr0mmen ; Hammerfest (1S94); ln^0havct, 300 m.; Brei- 
sund; The North Cape (1894). 



Dynamena pumila, LIN. 



Malangen. 



Dynawwia tamitrisca , LIN. 
Mo8koristr0mmen; Svolvser (1894); liammerfest (1894). 

Thuiaria abietina, LIN. 
Moskcnstr0mmcn ; Hammerfest (1891); Nordkyn (1894). 

Thuiaria aryvntea, KLL. & SOL. 
The North Cape (1894). 

Thuiaria filu-ula, KLL. & SOL. 

Balstad (1897); Breisund, 100 m.; The North Capo (1.894); 
Nordkyn (1894); Melmvn (1894), 

Thuiaria arttculata, PALL. 
Malanjccn, 100200 m. 

Thuiaria thuja. LIN. 
Hvolvar (1894); Breisund, 100 ni.; The North Cape (1894). 

Hydrallmunia falcata, LIN. 
Svolvaer (1894); The Kanstad Fiord, 2090 m. 

Aglaojtlienia Integra, (i. (). SAHS. 
In<r0havet, 300 m. 

Aylaoplwnia po-urtalwi , VEREILL. 

Tn^0havet, 300 m. The previously known distribution extended 
from Kspevaer to the Trondhjem Fiord. 

Anttmnularia antennina, LIN. 
Hammerfest (1894); Breisund. 

Papers about hydroids: KIUSTINK BONNEVIK, Hydroida. The 
Now. North Atl. Exp. 

On p. 98 et seq. of this work will be found a complete list of papers. 
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Scyphozoa. 

Luewnaria qitadricornis, MULL. 

Hammerfest (1H94); Mehavn (1894); The Skjerstad Fiord. 

M. SAKH has given a detailed description of this animal. 1 ) He 
notes the following places where it has been found: Glesvasr, 
b'olsvik, Flor0, Kinn, all of these being on the Bergen coast. My 
locality in the Skjerstad Fiord (8. XVI) lies just inside Saitstrommen. 
Here several specimens of Liiczrnnria were found on algae at a 
depth of from 1020 m. 

Anthozoa. 

Alcyonaria. 

JAMES A. GRIEG determ. Remarks by tke author. 

Alcyonmm digitatuw, LIN. 

The Skjerstad Fiord (8. X), 1030 m. The locality in the 
Skjerstad Fiord is the northern limit for this species as far as is 
now known. Its distribution, according to Dr. WALTER MAY, is 
confined to Norway and England. 2 ) 



fruticom, M, SARS. 
The Skjerstad Fiord (S. Ill), 230 m.; the sea NW of R0st, 
700 m.; The Porsanger Fiord, 200 in. 

The species is common in the Arctic Sea. 



, DAN. & KOR. 



Balstad, 80 m. 



J.\tramurwea placwnux, LIN. 
Arp0, 300400 m. 

The species has not, up the present, been found north of tins 
place. In ,,Beretning -om en zoologisk Reise (1849) u M. SAKS 
mentions the following animals belonging to this group: Primnoa 
tepadifera, Lix., from the 0x Fiord and Hammerfe.st, and Para* 
rborea, IAN. from the Ox Fiord. The last mentioned species 
s been taken at two stations (183260 in.), in the Murman Sea 
|be Austro-Hungarian Expedition. 8 ) 



hiddla hifflnris, (JVNNERUH. 

The Wag Fiord, 200 m.; Tran0dybet, 607640 in.; Oxsund, 
600 m.; Brettesnes-Skroven, 350400 m. 

: STORM has caught this species in the Trondhjem Fiord, accord- 
ing to GBiEG 4 ), and GUNNERUS mentions it from Sm01en. Under the 
name of Mopsea borcalis it is fully described by G. (). SAKS 5 ) from 
specimens caugth at the fishing station Skroven in Lofoten. 

& KOR. 



Pmnatuta 
At Ktsvaer (Lofoten), 1.50180 m. 

Kophobekmnon stellifcrum, (.). F. MULL. 
The Salten Fiord, 320380 m., Landego, 400 m. 

l ) Cfr. Fauna littoraUft Nort'pgite, Part 1, jwg. 20, 

*) Cf. WALTBR MAY, Beitriige zur Syntemutik ntul Chorologie der Alcyoim- 
ceen, p. 104. Abdruck aus iler jenniHCh*n %Hitachrift t'. Naturw. Vol. XXXIU. 
N. B\ XXVJ. 

3 ) Of. STUxnRRO. Faunaen pn och kring Novaja Senilja, p. 103. 

4 ) Bid rag til kjendskuben oni <le nordiake alcyonaricr, p, 5. Berg. Mus. 
Aarb. 1893. 

6 ) On Som HemarkHble Forms of Animal Life, I, p. 50, pi. V, figs. 1 23, 



According to GRIEG J )i this species was known from the 
Kristiania Fiord to the Trondhjem Fiord. Its northern limit is now 
the Vest Fiord. 

Cladiscus gnwilis,,DAy. & KOK, 

The Skjerstad Fiord, 230 m. 

GRIEO mentions that the type-specimen was from Slotholmen 
in Nordland (1. c. p. 18). The species has also been caught in the 
Trondhjem Fiord by V. STOKM. 



Zoantharia. 

JAMES A. GRIEG determ. Remarks by the author. 

Ulofiyathtts arcticus, M, SARS. 

The Salten Fiord, 320 m.; Landego, 400 m.; The Folden Fiord, 
530 in.; 0xsund, 600 m.; The Sag Fiord, 200 m.; Mortsnnd, 200 
m.; Ure, 250 m.; Reine, 150 m.; The hyngen Fiord, 300 m. 

During his expedition in the summer of 1849, MICHAEL 8aR& 
found this peculiar species in the 0x Fiord, and in the account 
a short description was given of it. Later on, it was thoroughly 
described. 3 ) A contribution respecting its anatomy has been made 
by Miss EMILY ARNF.SEN. S ) The A ustro- Hungarian expedition collected 
this species at two stations in the Murman Sea. (183 m., 230 in.). 



&lia p r oil f era, PA L r> . 

Tranodybet, 450530 m.; The Tys Fiord (T. I), 500 m. 

This species was seen in large quantities especially at the place 
last mentioned. The Lophohelia-rwf at the mouth of tho Tys Fiord 
is, as far as I know, the most northerly which has hitherto been 
observed. Later on in this treatice, I will refer somewhat more 
in detail to this interesting formation. 



Acttniaria. 

Dr. CAULGRKN, Stockholm, determ. Remarks by the author. 

Protanttk'ii ximplex-, OARLOR. 

The Tys Fiord (T. I) 500 m. On LophoMia prolifera, PALL. 

CARLGUKN says, in a written communication to me, that Pru- 
tantlwa Is only found in Bohuslen and on the Norwegian coast. 
The distribution of this species hitherto known is Bohuslen Lofoten. 

Edwardsia and res i, DAN. 

The Lyngen Fiord (L. Ill), 300 m.; The Skjerstad Fiord, 
320 m. 

It was caught by the Norw. North All. Exp. at St. 258 (Tho 
Skjerstad Fiord, 481 m.). 4 ) 

Paraedwardsia arenarea, CARLGE., nov. gen. nov. sp. 

The Skjerstad Fiord, 320 m. 

The new genus and species will later on be thoroughly de- 
scribed by Dr. CARLGREN. In a written communication to me he 
says: Paraedwardsia is characterized by 8 complete mesenteries 
like Edwardsia, but the scapus in Paraedwardsia is furnished with 

J ) Overfigt over Norg68 pennattilider, p. 16. Berg. Mu. Aarb. 1891. 
a ) Fauna littorali* Norveyin. Part II, p, 73, pi. 10, fig*. 18^7. 
8 ) Bcitrftge zar Anatoinie und HiHtolo^ie von tflncyaflius arcticUS etc. 
Archiv f. Math, og Naturv. Vol. XX. Nr. . 
4 ) Cfr. DANIBLSBN, Aotimda, p. Ill, 
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papilla like Halmmpa, and foreign bodies (grains of sand) are 
fastened to these papillae. 

Bolocera tucdiae, JOHNST. 
The Malangen Fiord, 880 m.; St0nnesbotn, 4080 in. 

Tealia (Madoniactw) lofotensis, DAN, 

Stonnesbotn, 4080 m.; The 0#s Fiord I, 100 m. 

The Norw. North All. Exp. caught this species in Saltstrommen. 

Actinostola callosa, VEER. 

Stennesbotn, 4080 m.; The J0kel Fiord, 80100 m. 
This species was also observed in several other fiords, but no 
specimen was preserved. 

Mctridium dianthus, ELLIS. 

Kvsenangen II, 90 m. 

M. SAKS in his account of his expedition in 1849 says that 
this form was commonly found between the pebbles on the beach 
in the 0x Fiord and at Hammerfest. 

Chondrachtima digitata, 0. F. MULL. 

The 0gs Fiord, 100 m.; Stonnesbotn, 4080 in. ; Malan#en, 
100200 m.; The J0kel Fiord 1, 100 m.; The Porsanger Fiord, 
200 m. 

This form is very common in the fiords of Northern Norway, 

Chondiachtmia noilosct, FABR. 

The Porsanger Fiord, 200 m. (3 specimens). 

This is surely the first time that this genuine arctic species is 
noted from any Norwegian fiord. The Norw. North. Atl. Exp. 
collected it at St. 290 (between Norway and Beeren Eiland. DANIEL- 
SEN*) mentions it under the name of Actinaiig? (Vvrrill) nodosa FABR. 

CARLGREN nays in a written communication that he has numerous 
specimens of FABKICIUS' species from Greenland, Spitzbergen and 
Beeren Eiland. At the same time, lie gives the important infor- 
mation that Actmida nodosa, FABU. is not identical to the chief 
variety of Actinauge notlona, VERHILL. The latter has therefore 
since been named Actinauge rwrilli. On the other hand, CARL- 
OREN declares that Actinauge nodosa var. tuberculosa, VEKH. -- 
Chondrachtima nodosa. FABU., which species is also found on the 
east coast of North America. 



JAMES A. GRIEO determ. 



enhnanni, DAN. 

Malangen, 380 in.; Lyngen II, 280 m.; Lyngen III, 300 m.; 
Kvaenangen, 300 343 m. 

The Norw. North Atl. Exp. took this species at four different 
places. 

Isozoanthus (Epizoanihm) arborescent, DAN. 

Mortsund I, 200 m.; Tran0dybet, 007640 m. 

3 ) notes this species from St. 149 (The Vest Fiord). 
has classified Isozoanthus as a new r genus, which differs 
from Parazoanthus in wanting a ring sinus. 

') Actinidft, p. 42. 
*) Actinida, p. 129. 



lofotensis, M. 8 A us. 
Tranodybet, 640 in.; Oxsund, 600 m.; The 8ag Fiord, 200m.; 
Brettesnes, 350400 m.; Reine, 150 m.; Moskenstrommen, 200 m. 

Antedon tent'lla, RKTZIUS. 

The Bcier Fiord, 30 150 in.; The Skjerstad Fiord, 330490 
m.; The Tys Fiord, 500 m., Malangen, 100200 m. 

Ophiuroidea. 

JAM KB A. GHIKO determ. 

fyhiura allrida, FORBES. 

Tbe Salten Fiord, 15-20 m.; Gr0t0, 4 m.; The Ostnes Fiord, 
30 m.; The Trold Fiord, 40 in. 

O^hiura sawi, LUTKKN. 

Numerous specimens both from the outer and inner fiord di- 
stricts, 30 600 in., and on soft as well as hard bottom. 

Ophiura robwta, AYBKS. 

r fhe Skjerstad Fiord, on hydroids; The Ogs Fiord, 100 m.; 
The Kirk Fiord, 3050 in.; The North ('ape (1894). 

Ophmra varnea, M. ^Aitb. 
The Sag Fiord, 100 m. 

fyhiockm sericeum, Forbes, 

Was seen at a number of stations, both out at sea and in the 
fiords, 100 100 m. 

Awphikpis norrcgicu. LJTTNGMAN, 

Landego, 300-400 in.; The Salten Fiord, 220380 m.; The 
Folden Fiord, 530 in.; Oxsund, 600 m.; Brettesnes- Skroven, 350 
400 m.; Tranodybet, 640 m. 

Ophioplwlis acideata, LIN. 
Exceedingly common at most of the stations, 10700 in. 

Ophiaeantha bukiitutn, RET/. 

Commonly distributed. Especially numerous in the Ogs Fiord, 
the Porsanger Fiord etc. 

Ophiaeantha abyssicoht, 0. 0. HARS. 
8ea NVV of R0st, 300500 m. 



Ophiaeantha spcctabilis, G. O. 
Arno, 300400 m.; The Tys Fiord, 50()m.; Tranedybet, 450 
530 m. 

Ophiotrix fragilw, 0. F. MULLER. 
Rest, 100 m. 

Ophioscolex glacialis, Mi'LL, & Tiioscn. 

The Skjerstad Fiord, 470490 in.; The Salten Fiord, 220 
380 m.; Landego, 200^00 m.; The Folden Fiord, 530 in.; The 

l ) (^fr. OHIEO, Oversigt ovei* del nordligo Norses fcliiuodcrnu;r. Uerg. 
Mus. Aarb. 1902, No. 1. 
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8a# Fiord, 200 m.; The Tys Fiord, 500 m.; Skroven, 200400 
m.; Kv&nangen, 300343 m. 

Ophioscok'x purjmreus, DUB, A KOB. 
The Tys Fiord, 500 m. 

Gwyunocepkblus lamamki, MtfLL. & TROUGH. 
The Sea west of Ing0, 300 m. 



Asteroidea. 

JAMKS A. GRIEG determ. 

Pontoster tcnw-spinutt, DUB. & KOH. 

From a number of stations between Saiten Fiord and Malangen, 
100640 m. 

PlutonoKter parelii, DUB. A KOR. 

Balstad, 150 m.; The Foldon Fiord, 530 m,; Svolvser (1894); 
SvaBrholt (1894). 

Ctenodiscus crispatus, RETZ. 

Of very common occurrence on the mud in the basins of the 
fiords betvoen the Skjerstad and Porsanger fiords, 30530 m. 

Leptapti/chaster arcticus, M. SAKS. 
From numerous stations, 30400 m. 

Afttropecten irregularis, PENNANT. 
Seivaagen (Saiten Fiord), 1517 m. 

Psilatster andromeda, MULL. & TROBCH. 

The Bcler Fiord, 50 m.; The Skjerstad Fiord, 3050 m.; 
Landego, 200400 m.; The Folden Fiord, 530 m.; Mortsund (Vest 
Fiord), 200 m.; the mouth af Raftsund, 250300 m. 

Pentagonaster grannlaris, RETZ. 

The Saiten Fiord, 320-380 m,; The 0stnes Fiord, 130 m.; 
Reine, 100 m., Mortsuud, 200 m.; Balstad, 150 m,; Moskenstr0mmen, 
m.; R0st, 150 m.; Malangen, 100200 m.; The North Cape 
); Svaerholt (1894). 

Hlppasterias phrygiana, PARELIUS. 
The Skjerstad Fiord, 230 m.; Svarholt (1894). 

Poraniamwyha rocca, DAN. & Kon. 
The Folden Fiord, 530 m. 

Solaster papposus, LIN. 
The Skjerstad Fiord, 1030 m. 

Solcixter entleca, RETZ. 
l^alstad, 3070 m.; The 0stnes Fiord, 30 m. 

Solaster syrtensis, VERB. 
The Beier Fiord, 50 m. 

Pteraster pulvillus, M. SABS. 
HenninKSvser, 150 m.; Svcrholt (1894). 

Pteraster militari^ 0, F. MULLER. 
The Tys Fiord, 500 in.; Tranodybet, 450530 m.; Reine (Vest 



Kord); Sea W of Inga, 300 m,; The J0kel Fiord, 100 m.; Svmr- 
holt (1894). ' 

Oribrella mnguinoknta^ O. F. MILLER. 

Common, especially on the Lofoten banks, 80800 ra. 

x 

Pedicellaster typicus, M. SaB8. 
Balstad (Vest Fiord), 80 m. 

Stichaster roseim, 0. F, MULLEB. 
The 0stnes Fiord, 130 m. 

Asterias glacialis, LIN. 

Moskenstrommen, 90 m.; The Kanstad Fiord, 8090 m,; Brei- 
sund, 100 m> 

Asterias miilkri, M. SABS. 

Occurs from a number of stations between The Skjerstad Fiord 
and Svaerholt, 10250 ra. 

Asterias HnrM, MULL. & TBOSCH. 
The Kanstad Fiord, 90 m.; The J0kel Fiord, 60100 m. 



Asterias ruben^ LIN, 
From several localities in Lofoten. 

Brisinya corona ta, G. 0. SABS. 
The Foldon Fiord, 530 m. 

Echinoidea. 

JAMKS A. GBIEO determ. 

Echinus norvegicusi Dt;u, & KOB. 
Moskenstr0mmen, 200 m., Rost, 150 ra. 

Echinus vlegan*, DUB. & KOB. 
The Tys Fiord, 500 m. 



H/chinus 
Malangen, 100200 m. 



f*) LIN. 



Stronyylocentrotus droel>achienni# t 0. F. MULL. 
From 13 places between Skjerstad Fiord and Svserholt. 

Echinocyamus ptittillus, O. F. MULL. 

Skroven (Vest Fiord), 200400 m.; Moskenstroromen 90 m.; 
Rest, 100 in. 

Schizaster frayilis, Dim. & KOB. 

Landego, 300400 in.; The Kaustad Fiord, 30-90 in.; The 
Kirk Fiord,. 70100 m.; Malangen, 100200 m. 

Spatangus purpureus, 0. F. MULL. 

The Skjerstad Fiord, 330m.; The Ostnes Fiord; Moskenstr0ra- 
men, The North Cape (1884), Svaerholt (1894). 

Echinoeardium cordatum, PENNANT. 
Svaerholt (1894). 



Echinocardium flavescens, O. F. 

The Saiten Fiord, 15 20 m. t Stene (Vest Fiord), 120-200 m.; 
Troldfiordsund, 40 m.; SvaBrholt (1894). 
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Holotburioidea. 

Dr. HJALMAB OSTEBGBEN, Upsala, determ. 1 ) 

Stichopus famulus, GUNNERUS. 

The Salten Fiord, 820880 m.; Landego, 300400 m.; Bal- 
stad, 150 m.; Balstad ( u /4 1897), in the stomach of cod (Qodus 
callwios). 

Bathyplotes natans, M. SARS. 
The Polden Fiord, 530 m.; Oxsund, 000 m. 

Mesothuria intestenalis, ASCANIUS. 
The Folden Fiord, 530 m.; 0xsund, GOO m. 

Cucumaria frondom, GUNNERUS. 

Balstad (1897); Reinc, in the stomachs of cod (Gadas callarias); 
R0st, in the stomachs of cod; Troldliordsund, 3040 m. 

Cucumaria hispida, BARRETT. 

The Salten Fiord, 320380 m.; Landogo 300400 ra.; The 
Sag Fiord, 200 m.; Oxsund, 600 m.; Skroven, 200 400m.; Bret- 
tesnes, 350400 m.; Tran0dybet, 607 040 in. 

Pkyllophorus pellucidux, FLKMINO. 

Digermulen, 100150 in.; Kvaenangen, 90 m.; R0st, in the 
stomachs of haddock (Qadus wylefinus). 



phanfapus, STRUSSENFELDT. 
The S. Beier Fiord, 30150 ra.; The 0stnes Fiord, 5070 
m.; Mehavn (1894). 



Lapidoplax buski, M'!NTOSH. 
The Kirk Fiord, 50 in. 

Myriotrochus rinki, STEKNSTIUTP. 

The Lyngen Fiord, 250 in.; Kv&nangcn, 300343 m.; The 
J0kel Fiord, 100 m. 

Myriotrochns vitreus, M. SARS. 
Brettesnes, 350400 m. 

Nemertinea. 2 ) 

Dr. R. C. PUNNKTT, Cambridge, determ. 

Litmus 8candinavien$is, PUNNETT, n. sp. 
The J0kel Fiord, 100 m. 

Lincus ciitewus, PUNKETT, n. sp. 
The Tys Fiord, 500 m., on Lophohelia. 

Eunemertes nordgaardi, PUNNKTT, n. sp. 
The Salten Fiord, 200 m.; Balstad, 150 m. 

Amphiporus pusillus, PUNNETT, n. sp. 
Lofoten (exact locality uncertain). 



*) Of. OsTBROBBN, The Holothurioidea of Northern Norway. Berg. Mas. 
Aarb, 1902, 

*) A description of the new species here mentioned will be found in Dr. 
PinrKBTT'8 treatise, On the Nemerteans of Norway. Bergens Mu. Aarb. 1903, 
Nr. 2. 



Amphiporus magnus, PUNNETT, n. sp. 
The Tys Fiord, 500 m.; on Lophohelia prolifera. 

Amphiporus tho-mpsoni, PUNNETT. 
Balstad, 50 m.; The Porsan^er Fiord, 200 m. 



Drephanophorus 
The Lyngen Fiord 11, 250 m. 



iS) PUNNETT. 



Annelida. 

Polych&ta. 

0. BIDENKAI, Kristiania, and G. M. K. LKVINSKN, Copenhagen^ 
determ. Remarks by the author. 



v oculinnrum, STORM. 

Gaukva,r0, 250 in. 

The species had previously boon known as distributed from 
Bommeloen to The Trondhjem Fiord. 

Harmothot" mollis, M. WARS. 
Heine (Vest Fiord), 150 m. 

According to BIDENKAP*) this speries is rare on the Norwegian 
coast. 

Hartnothoc mrispina, M. SAKS. 

The Skjerstad Fiord (S. XVI); Malangcn, 100 ;>00 ra.; l^yngon 
III, 300 m.; Kvnangen, 300343 in.; The Porsanger Fiord, 200 nu 



Harmothoe propinqua, MALM^VREN. 
llenningsviprstroininen, 2040 m. 

The northern limit for this species hitherto was The Trond- 
lijem Fiord. 

Harnwthot sarsi, KiNJ3KRG. 

The Sag Fiord, 200 m.; Lyiiffon III, 300 m.; The Jokel Fiord t 
100 m. 

Hiirmotlwii nodosa, M. SARS. 

Malangen, 100200 m.; The Skjerstad Fiord, 1020 m.; 
Breisund, 100 m. 

Harmothoe imbricata, LIN. 

Napstr0mmen (Lofoten); Troldfiordsund, 40m.; 8va?rholt(1894); 
The Kj011e Fiord (1894). 

Harmothor impar, JOHNST. 

The 8. Beier Fiord, 50150 m.; The Skjerstad Fiord, 230 m.; 
The Tys Fiord, 500 m.; Ing0havet (hav =* sea), 300 m. 

Harmothoe clavigera, M. SARS. 

The list of places where found is lost. The species has pre- 
viously been caught near Christiansund by M. SARS and in The 
Trondhjem Fiord by STOAM. I caught specimens in 1899, my district 
was then The Beier Fiord The Porsanger Fiord. So that this 
species is also found north of the arctic circle. 



l ) O. BIDBNKAP, System, overaigt over Norges Annulata Polychaeta. Krist. 
Vid. Selsk. Forh. 1894. No; 10. 
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Harmothoc asperrima, M. SABS. 
Malangen, 100200 m. 

Hitherto the northern known limit for this species had been 
Bod0. 

Lepidonotus squamatus, LIN. 
Svolvfler (1894); Napstrommen (1897), 3040 m. 

Lepidonotus cirrosus, PALL. 
The Beior Fiord, 50 m.; The Sag Fiord, 200 m. 

Lepidonotus amondseni, MALMGBEN. 

St0nnesbotn, 4080 m. 

The Trondhjem Fiord was previously the northern limit for 
this species. 

Aphrodite aeiileata, LIN. 
Moskenstrommen, 200 m.; Traiwdybet, 007640 m. 

Laetmonice filwornin, KINBKBO. 

The Foldoii Fiord, 530 m.; Landego, 200400 m.; 0xsund, 
600 m.; The Sag Fiord, 200 ra.; Tranodybet, 607 640 m.; Gauk- 
o, 250 m.; Malangen, 100200 m. 



Leanira tetragona, KINB. 

The Skjerstad Fiord (several places); The Salten Fiord, 200 in.; 
Landego, 200400 m.; The Folden Fiord, 530 m.; Risvser, 150 
180 m.; Malangen, 380 m. 

Eumida sanguined, OUSTED. 
The Skjerstad, 20 in. 

Phyllodoce maculatti, LIN. 

The Beier Fiord, 30150 m.; The Skjerstad Fiord, 330 m.; 
The Salten Fiord, 15-20 m.; The Kirk Fiord, 7080 m.; Svaer- 
holt (1894). 

Eteone fapressa, MALMGBEN. 

The Kirk Fiord, 7080 m. 

This species is not mentioned in BIDENKAP'S list of the Poly- 
chseta of Norway. Later on, however, BIDENKAP found a specimen 
at Horsnes in The Lyngen Fiord. 1 ) It is known from Greenland, 
Spitsbergen and Novaja Seinlja. 

Nepthys malmgreni^ THEEL, 

The Kanstad Fiord, 30-90 m,; Risva?rflaket, 150180 m.; 
Gaukvaero, 250 in.; Lyngen II, 250 m.; Kvsenangen, 300853 m.; 
The J0kel Fiord, 80 m. 

Nephtys incisa, MALMGBEN. 

Svolvser (1894); Malangen, 380 m.; The J0kel Fiord, 100 m.; 
BIDENKAP mentions Lofoten as the northern limit, but this must now 
be changed to Kvsenangen and the Jokel Fiord. 

Nephtys ciliato, MITLLEB. 

The S. Beier Fiord, 50 m.; Landego, 200400 m.; Svolvaer 
(1894); The 0gs Fiord, 100 m.; The Kirk Fiord, 5040 m.; Diger- 
mulen, 100 150m.; The Kanstad Fiord, 30 90m.; St0nnesbotn, 
4080 m.; Malangen, 100200 m.; Kvamangen, 300343 m.; 
The J0kel Fiord, 80 m. 

l ) Lyugenfjordenn evertebratlnuna. Tromse Mua. Aarah. 20, 1897, p. 95, 



Nephtys coeca, FABB. 

The Beier Fiord, 30150 m.; The 0gs Fiord I, 100 m,; 
mouth of Raftsundet, 250 300 m.; Svolvaer (1894); Henningsvan- 1, 
150 m.; The Kirk Fiord, 8050 m. 

Glycera capitata, OBSTED. 

The Skjerstad Fiord X, 1030 m.; Skroven, 200 400 m,; 
R0st II, 100 m.; Svaerholt (1894). 

Staurocephalus erucaeformis, MALMGBEK. 
Balstad, 150 m. 

Lumbrinereis fragilis, MITLLEB. 
The Kirk Fiord, 70 m, 

Onuphis conchylega, M. SABS. 

The Beier Fiord, 50150 m.; The Skjerstad Fiord I, 3050 
m.; The 0stnes Fiord; The Kanstad Fiord, 30 90 ra.; Lyngen III, 
250 m.; The J0kel Fiord, 100 m.; The Porsanger Fiord, 70 m. 

Onuphis quadricuspis, M. SABS. 
Ure I (Vest Fiord), 200250 m. 

Hyalinoecia tubicola, MULLBB. 
Svolvaer (1894). 
Christiansund was the previously known northern limit. 

Nereis pelagica, LIN. 

The Skjerstad Fiord XIII, 110 m.; Troldfiordsund, 40 m.; 
Breisund, 100m.; Svarholt (1894); The Kj011e Fiord (1894); Nord- 
kyn (1894). 

Leodice norvegica, I^IN. 

The Beier Fiord, 50 m.; The Skjerstad Fiord, 3050 ra.; 
The Tys Fiord I, 500 m.; The Kanstad Fiord, 3090 m.; Diger- 
mulen, 100200 m.; Henningsvser, 150 m.; Mortsund, 200 m.; 
Balstad, 150 m.; R0st II, 150m.; Malangen, 100 200 m.; Kvwn- 
angen, 90 m.; Breisund, 100 m.; The Porsanger Fiord, 50 m. 

Leodice gunneri, STOBM. 
The Tys Fiord I, 500 m. 

? Cirratuhis abranchiate, AB. HANSEN. 
The J0kel Fiord II, 80 m. 

Aricia Jcuppferi, EHLBBS, 

Landego, 200400 m. 

This species had previously on the coast of Norway only been 
found in The Bergen Fiord. 

Trophonia phimoea, M&LLEB. 

Glea (R0st) on the beach; The 0gs Fiord; The Folden Fiord, 
530 m.; The J0kel Fiord; Kvaenangen. 

Brada vilksa, RATHKE. 

The Skjerstad Fiord, 280 m. ; The Salten Fiord I, 1520 m. ; 
The Folden Fiord, 530 m. 

Brada granulosa, ABMAUEB HANSJBN. 
Malangen, 100 200 m.; The Porsanger Fiord, 200 m. 
The southern limit for this species must thus, for the present, 
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be considered to be Malangen. It is new for the fauna of Norway ; 
the places at which The Norw. North Atl. Exp. found it all lie at 
a considerable distance from the Norwegian coast. 

Brada granulata, MALMGREN. 
Glea (Rest) on the beach; Malangen 100200 m.; Kvaenangen. 

Euphrosyne borealis, OUSTED. 
Malangen, 100200 m. 

Spintfwr oniscoides, JOHNST. 

The Porsanger Fiord, 220 m. 

According to a written communication from Mr. LEVINSEN, 8. 
oniscoides, JOHNST. = & major LEVINSEN == & circticus AEMAUER 
HANSEN. 



JSumenia crassa, 

The Skjerstad Fiord IV, 330 m.; The Skjerstad Fiord VII, 
470490 m. 

Arenicola marina, LIN. 
Sund (Beier Fiord) in sand on the beach. 

Clymene praetermissa, MALMGREN. 

The Kirk Fiord, 100 m.; in large quantities. According to 
MALMOBEN, this species is common on clay bottom in Finmarken. 

Nicomache himltricdlis, MALMOREN. 

The Skjerstad Fiord III, 130 m.; The 0gs Fiord I, 100 m.; 
Stonnesbotn, 4080 m.; Lyngen III, 300 m.; Kvaenangen, 300 
343 m. 

Maldane biceps, M. SAKS. 
The Skjerstad Fiord 111, 230 m.; Landego, 200100 m, 

Peclinaria hyperborea, MALMGEEN. 

The Skjerstad Fiord I, 3050 m.; The Kirk Fiord III, 70 
80 m.; The 0stnes Fiord, The 0gs Fiord, 100 m.; The J0kel 
Fiord, 100 m. 

Pectinaria koreni, MALMGEEN. 

Malangen, 380 m. 

BIDENKAP mentions this species only from the west arid south 
coast of Norway, The northern limit must now be moved much 
higher, viz. right up to Malangen. 



Terebellides stromi, M. 

The Skjerstad Fiord, 230 m.; mouth of Raftsund, 250 m.; 
Malangen, 100200 in.; Lyngen III, 300 m.; Kvsenangen, 300 
343 m.; The J0kel Fiord II, 80 m.; The Porsanger Fiord, 70 m- 

Artacama proboscidea, MALMGEEN. 

Lyngen III, 300 m. 

This species has not often been collected on the Norwegian coast. 
Prof. ESMAHK found it at Nakholmen in the Kristiania Fiord, and 
G. O. SABS at Lofoten. 

Thelepw drcinnatus, FABE. 

The Skjerstad Fiord IX, 4050 m.; The Kirk Fiord IV, 
8050 m.; Napatr0mmen, 3040 m.; Henningsvaerstrommen, 20 
40 m.; Kva&nangen, 90 m.; Breisund, 100 m.; The Porsanger Fiord, 
200 m, 



Amphitrite cirrata, MIJLLEE. 
Kveenangen, m.; The Porsanger Fiord, 200 m. 

Amphitrite groenlandica, MALMGEEN. 

The Jokel Fiord [I, 80 m. 

BIDENKAP mentions that this species has rarely been found at 
Vads0 by M. SARS and G. O. BARS. Thus it is now from Vest 
Finmarken. 

Terebella debilis, MALMGEKN. 
The 0stnes Fiord (1894), 

Euchone papilloifa, M. SAKS. 
Kvamangen, 300343 in. 

Cho-ne infimdibuliformis, KH(")YEE. 
The Salten Fiord I, 1520 m.; The Folden Fiord, 530 rn. 

Dasychone dalydli, KOLLIKEB. 
Kva^nangen, 90 m. 

BIDENKAP gives Bodo as the northern limit, this must no\v be 
altered to Kvaenanpen. 

Sabdla paronia, SAVIONY. 

The Sag- Fiord, 200 m.; Gaukov^r, 250 m.; Malangen, 100- 
200 m.; The Jokel Fiord II, 80 in. 

Sahella falrricii, KKOYKE. 
Kvaenangen, J)0 in. 

Potftmilla neykcta, M. SAKS. 

The Beier Fiord, 50 150 m.; The Skjerstad Fiord XVI, on 
Hydroida; The J0kel Fiord Ft, 100 m. ; Breisund, 100 rn. 

The hitherto known southern limit on the Norwegian coast 
for this species was Troms0. It must now be changed to be Beier 
Fiord. 

Potamilla rcniformia, MULLEK. 
Nordkyn (1804) in numbers. 

Lcptodione steemtrupi, KBOYEE. 
SvolvaBr (1894). 

Fdigrana iwplcxa, HKRKLKY. 

The Boier Fiord, 50150 m.; The Skjerstad Fiord II, 230 m.; 
Mortsund (Vest Fiord) 100 m.; Nordkyn (1894). 

Pomatocerus triqueter, MOECH. 
The J0kel Fiord, 80 m. 
Common on stones and shells. 

Hydroides norreyica, GUNNEEUS. 
Digennulen, 100150 m.; Lyngen III, 300 m. 
Common on stones and shells. 

Placostegus tritkntatns, FABRICIUB. 
Gaukvaere, 250 m.; The Jokel Fiord, 100 ra.; Hammerfest (1894). 

Ditrupa arietina, MULLKR. 

R0st I, 120 m.; Balstad, 150 m.; Stene (Vest Fiord), 200 m.; 
Ure I (Vest Fiord), 200250 m.; Svolvaer (1894); Gaukvr0, 250 
m.; Svaerholt (1894). 
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Stenwspis fosso-r, SIMPSON. 

The Beier Fiord, 50-150 m. 

This is a new species of Norwegian fauna. LEviNSEN, 1 ) who 
has classified my specimen from the Beier Fiord, gives it the fol- 
lowing distribution: Iceland, Greenland and North America. 

Gephyrea. 

'Echiunw palltm, GUKH. 

Bund at the Morsdal Fiord, on the beach, several specimens 
(LEVIXSEN detenn.). 

Bryozoa or Polyxoa. 

Detenu, by author. 

Ch eilostoma ta . 

Gcmellarin loricata, LIN. 
The Troid Fiord Bund, 3040 m.; Nordkyn, 30 m. 

Menipva ternata, ELLIS and SOLANDEB. 

The Beier Fiord, 50150 in.; The Skjerstad Fiord II, 100 
185 -in.; Balstad (The Vest Fiord), 30 50 m.; Mortsund III 
<The Vest Fiord), 100 m.; Henningsvasrstrommen, 2040 m.; The 
Ostnes Fiord, 130 m.; The 0gs Fiord I, 100 m.; Stonesbotn, 
40 *80 m.; The Trold Fiord Sund, 3040 m.; The North Cape 
(1894); The Porsanger Fiord, 70 m. 

It was var. gracilis which occurred at most of the above 
mentioned places. 

Mcnipca Jeffreys, NORMAN. 
Mortsund III, 100 m.; Moskenstrommen, 200 m. 

Menipea normani, NOUDOAARD. 

The sea NW of R0st, 700 m. 

This species is easily recognized by the pedunculate avicularia 
on the front wall. 

Smipocellaria sctilrra, I. VAN BENEDEN. 
Balstad, 3050 m., Gr0t0, 624 m.; The Kanstad Fiord, 
3090 m.; The Trold Fiord Sund, 3040 m.; The North Cape 
<1894); Nordkyn (1894). 

Caber ra ellisi, FLEMING. 

The Beier Fiord, 50-150 m.; Balstad (The Vest Fiord), 
30 50m.; The 0stnes Fiord ; Malangen, 100200 m.; Stonesbotn, 
4080 m.; Kv&nangen II, 90 m.; Ing0havet, 300 m.; Breisuud, 
100 m.; The Porsanger Fiord, 200 m.; Nordkyn (1894). 

Blcellaria alderi, BUSK. 

Moskenstr0mmen, 200 m.; Reine I (The Vest Fiord), 150 m.; 
The Sea NW of R0st, 700 m. 

Bugula elongata, NOKDGAARD. 

The Beier Fiord, 50150 m.; R0st II, 150 m.; The Kirk 
Fiord III, 7080 m.; Svolvaer (1894); Malangen, 100200 m.; 
Breisund, 100 m.; Mehavn (1894). 

J ) Cf. L&VXKBKN, SystemRtisk-geograftHk oversigt over de nordiske Annulata, 
Gqphyi-ea, Chaetognathi et Balanoglossi. Vid. Mod. Nat. Foren. Kj0benhavn, 
1882 'and 1883. 



Bugula pwpurotincta, NOBMAN, 
Malangen, 100200 m, 

Bugula murrayana, JOHNSTON. 

PI. m, ftg. 8. 

The Beier Fiord, 50150 m.; Moskenstr0mmen, 90 m.; The 
Kirk Fiord II, 50 m.; The 0gs Fiord I, 100 m.; Malangen, 100 
200 m.; Stonesbotn, 4080 m.; Breisund, 100 m.; The Trold 
Fiord Sund, 3040 m.; The Porsanger Fiord, 200 m.; Nordkyn 
(1894). 

Kinetoskias smitti, DAN. and KOKEN. 

The 0stnes Fiord; The 0xsund, 100 m.; The Sag Fiord, 
200 m.; Tran0dybet, 607640 m.; Malangen, 100200 m. 

Lofoten was the hitherto known northern limit for this species. 
It must now be changed to Malangen. 

Cellaria fistulosa, LIN. 

Moskenstr0mmen, 90 in.; Malangen, 100 200 m. The northern 
limit is now moved from Lofoten to Malangen. 

Flmtra carhma, ELLIS and SOLANDEB. 
PI. in, %. 1. 

Balstad (The Vest Fiord), 100 m.; Svolvser (1894); Breisund, 
100 m.; The Porsanger Fiord, 200 m.; Mehavn (1894). 

Flustra necurifrans, PALLAS. 
PI. in, %. 2. 

R0st II, 150 m.; Moskenstr0mmen, 90 in.; Mortsund (The 
Vest Fiord), 100 m.; Malangen, 100200 m.; Breisund, 100 m.; 
The Porsanger Fiord, 200 m.; Varde (on Pecten islandicus). 

Flustra membmnaceo-truitcata, SMITT. 

PL III, figs. 3, 4. 

The Skjerstad Fiord XVI; The Skjerstad Fiord III, ?30 m.; 
The 0gs Fiord I, 100 m.; Malangen, 100200 m.; The Trold 
Fiord Sund, 30-40 m.; The North Cape (1894). 

Flustra barleei, BUHK. 

PI. Ill, fitfs. n, 6, 

R0st II, 150 m.; Arn0 (The Vest Fiord), 300400 m. 
Flustra abymcola, M. SARS. 

PI. Ill, Fig. 7. 

The sea NW of R0st, 700 m.; Reine (The Vest Fiord), 100 
m.; Balstad (The Vest Fiord), 150 m.; Mortsund (The Vest Fiord), 
100 m.; Brettesnes Skroven, 350400 m.; The 0x Suud, 600 m.; 
The Sag Fiord, 200 m. 

Meml/ranipora 1 ) pilosa, LIN. 

Napstr0mmen (Lofoten), 10 m.; Svolvaer (on algae), Gr0t0 (on 
algae); The Trold Fiord Sund (on algae). 

Membranipora membranacea, LIN. 

The Trold Fiord Sund, SO 40 m., on algae; Nordkyn, on 
Laminaria. 



1 ) NORMAN, in his work Notes on the Natural History of Eait Finmark 
(Ann. Mag. Nat. Hist., Ser. 7, Vol. XI), has divided the genus Membranipora 
into several others. I have not yet had time, however, to form a definite 
opinion about this division, so I prefer here to retain the old nomenclature. 
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JMemlrranipora lineata, LIN. 
Hammerfest (1894). 

Membranipora arctica, D'QRBIGNY. 
Kvaenangen, on algae; The North Cape (1894); Nordkyn (1894). 

Membranipora craticula, ALDER. 

On an ascidian near Hammerfest (1894); The Lakse Fiord 
(collected by SPABBE SOHNEIDEB). 

Memlranipora eymbaeformis, HINCKS. 
The North Cape (1894) on alg-ae. 

Membranipora trifolium, 8. WOOD. 

The Ostnes Fiord, 5070 ra.; Digermulen, 100150 m.; 
Stonesbotn, 4080 m.; The Jokel Fiord HI, 100 m.; Hammerfest 
(1894). 

Membranipora minax, BUSK. 
PI. TII, fig, 11). 

R0st II, 150 m., on Waldhcimia; Moskenstrommen II, 150 m., 
on Waldheimia; Digcrmulon, 100150 m., on stone; Malangcn, 
100200 m., on Waldlieimia. 

Lepralia (Mwiilwaniporella) nitidu, JOHNSTON.*). 
R0st IT, 150 m.; Nordkyn (1894). 
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Of phi/rotes (Cribrilma) nitido-punctata, 
Moskenstranmen 11, 150 m.; Nordkyn (1894). LOVEN had 
specimens from Hammerfest. 

Cribrilina cryplooefiium, NORMAN.*) 
The Kjolle Fiord (1894); Nordkyn (1894). 

Cribrilina annulata, FABU. 
The North Cape (1894). 

Microporella ciliata, PALLAS. 
Svolvr (1894), Sva^holt (1894). 

Microporella impresm, AUDOUIN. 
In#0havet, 300 m., on stones; Breisund, 100 m., on stones. 



Doryporella*) spaMifera, SMITT. 

Breisnnd, 100 m., on Rhynchmdla psittacea. An excellent 
Illustration of the zooecia in this peculiar species, will be found 
in WATERS (Bryozoa from Franz-Josef Land. Journ. Linn. Hoc., 
XXVIII, pi 12, fig. 6). 

Harmeria 4 ) ttcutulata, BUSK. 
Nordkyn (1894), on stones. 

Tessarodoma yrarile, M. SAKS. 

Mortsund III, 100 m.; Digermulen, 100150 m.; The Sag 
Fiord, 200 m., on dead branches of Isiddla hippuris; Tranodybet, 

*) Cfr. NORMAK, Finmark Polyaoa, p. 100. 

a ) Notes on the Natural HiHtory of Kast Finmark. Ann. Mag. Nat. Hist., 
Ser. 7, Vol. XII, p, 102. 

8 ) NORMAN, Finmark Polyzoa, p. 100. 
*) NOEMAK, Finmark Polyzoa, p. 107, 



607640 m,, on dead branches of Isiddln hippuris; Malangen. 
100200 m.; Ingohavet, 300 m. 

Porina tubulosa, NOHMAN. 

Hamracrfest (1894); The Lakse Fiord (collected by SPAKBE- 
SCHNEIDEK). 

Hlppothoa hyalina, LTX. 

Gr0t0, 024 m., on aljrao; The Trold Fiord Sund, 3040 m., 
on algae; Breisund, 100 m., on an ascidian. This species has some- 
times been mentioned as a Schizuporclla, sometimes as a Celtepwetta. 

Hippotiwa. divaricate, LAMOUKOUX, 

Tromso (collected by SCHNKIDEK); The Lakse Fiord (collected 
by SCHNEIPEK). 

Sddzoporella alderi, BUSK. 

Moskcnstrommen, 90 m., on stones; The Qstnes Fiord, 50 
70 m.; Hammerfest (1894); Ingchavot, 300 m.; Svaerholt (1894). 

Schizoporella sinmstt, lU'SK. 

PI. Ill, figs. U, 10. 

Moskenstrommen, 90 m., on stories and Waldheimia; The 
Ostncs Fiord, 5070 in., on stones and coal; Diy-crmulen, 100 
150 m,, on stones; Malangen, 100-200 m., on Modiola modiolus. 
Oporculum (cfr. fig. 10) presents a divergent appeai'ance from the 
genus Schi^opore^a f and the species aimiosa ought indeed to bo 
removed. 

Schizoporrlla linraris, HA 88 ALL. 
ri. V t n-r. ^6. 

Moskenstr0mmeu, 90 in., on shells. 

Schizoporella ttnieornitt t JOHNSTON. 

PI. V, figs. 25-25, i>7. 

,,Glea" (Host), on the beach. 

The specimens from K0st (lifter somewhat from those I havo 
collected in the Hjelte Fiord, near Bergen, but the variations are 
not so great as to make a new species necessary. Besides fig. 23 
agrees well with HINCKS' figures in Brit. Mar. Pol. 

On comparing opercula 1 ) of tichizoporella unicornis from the 
Hjelte Fiord and from Host, it was found that those from the 
latter place w r cre somewhat larger. (Cfr. figs. 24, 27). The 
zooecia in the specimens from Rost also had a rather wider sinus 
on the proximal edge of the oral aperture. The species has a 
wide distribution and probably varies very considerably. Lofoten 
is np to the present the northern known limit, both for nnicorni* 
and ftnram. 

Schizopordla Candida, SMITT. 
PI. IV fig* 6, 7. 

Mollia rulyaris, forma Candida,, SMITT. Ofvers. Kgl. Vet. 
Akad. Forh. 18fi7 (Bihang) pp. 10, 107, pi. 25, fig. 83. 

l ) It is practical to measure the maximum breadth (b, pi. V, fig*. '96, 1ft) and 
the maximum height (h), when comparing opercula. These ma*ur6mTrta may 
also be found useful in determining species, for, not taking tlielr absolute value 
into account, in some species b will be larger than h (b "> h), in others they 
will be equal in size (b = h) and in other* less (b <^ h). It in also sometimes 
useful to take similar measurements ot the maximum breadth and height of the 
mandibles. * 
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Malangen, 100200 m., on stone; Hammerfest (1894) on stone. 

I have not had any opportunity of seeing STIMPSON'S work 
(Invertebr. of Or. Manan), so that I am unable to form any op- 
inion as to the correctness of SMITT'S conclusion that his f. can- 
dula is the form described by STIMPSON as Lepralia Candida. But 
as VERBiKL 1 ) classifies STIMPSON *s species as a Smittia, and also re- 
marks that ,,this species has been entirely misunderstood by SMITT 
and others owing to the imperfection of the original description", 
it is certainly safest to give SMITT'S form the designation which I 
have used here. 

Schizoporella stormi, n. sp. 

PL V, figs. 1, 2. 

On a stone form the North Capo (1894), a Schizoporella was 
found, which I suppose to be a new species. The zooecia, which 
were rather broad in proportion to their length, had a single row 
of pores along the margin, together with a few small pores on 
the frontal side (cf. fig. 1). No ooecia were present in the colo- 
nies, but large avicularia were found under and a little to the side 
of the oral aperture. The mandible was very pointed. The sur- 
face of the zooecia was finely granulated and had weak radial 
stripes. The zooecia were separated by distinct lines, and it may 
be mentioned as a peculiarity that there is a crossline (1, fig. 1) 
by the oral aperture. I think the species will easily be kept di- 
stinct from others on account of the distinct opercular ribs (o. r v 
fig. 2). I have this species both from the North Cape and Ham- 
merfest, 

I have taken the liberty of naming this species after the 
manager of the zoological collection, V. STOBM, in Trondhjem. 

Schizoporella hexagona, n. sp. 
PL V, fig. 12, 13. 

Formed a little crust on stone from Kvaenangen II, 90 m. 

It is possibly this species which SMITT has illustrated on pi. 
25, fig. 79 a ) under the name of Mollia vulgaris, forma amata. 

It is easily recognized by its six-sided zooecia whose frontwall 
is punctured, but not perforated. The zooeeia are separated by 
distinct lines. On my specimen there were neither oociea nor 
avicularia. 

A characteristic feature of this species is the large proximal 
lobe of the eperculura (fig. 13)* In the operculum b < h. 

Schizoporella levinseni, n. sp. 
Pi. v, %. 3, 4. 

Kvamangen II, 90 m., on stone. 

The zoarium formed a crust on a stone. In a dried state, the 
majority of the zooecia were of a deep red colour. The zooecia 
have a few pores on the frontal wall, and between the pores 
there are hollows (reminding one of a thimble). The ooecia, 
which are nearly ball shaped, are fumished with deeper hol- 
lows, but are not pierced. There were no avicularia on the 
colonies which I have had an opportunity of examining. The 
proximal border of the oral aperture is straight with a marked 
sinus in the middle. 

The operculum has a lobe which answers exactly to the sinus 
mentioned (fig. 4). In the operculum b > h. * 



') Proc. U. 8. N. M., Vol. U t 1879, p, 192. 

9 ) Krit. Fftrteckn. Over*. Kgl. Vet. Akad, Ftfrh. 1867 (Bihang). 



I have taken the liberty of calling this species after the In- 
spector of the Museum in Copenhagen, G. M. R. J^BVINSEN. 

Schizoporella reticulato-punctata, HINCKS. 

PL IV, figt, ,16, 17. 

1867. Escharella porifera, forma edentata, SMITT, Krit. FOrteckn. 
etc. Ofv. Kgl. Vet. Akad. FOrh. 1807. (Bihang), p. 9, 
pi. 24, fig. 39. 

1877. Lepralia reticulato-punctata, HINCKS, Polyzoa from Ice- 
land and Labrador. Ann. and Mag. Nat. Hist., ser. 4, 
vol. 19, p. 103, pi. 10, flgs. 3, 4. 
1884. Lepralia reticulato-punctata, LORENZ, Bryozoen von Jan 

Mayen, p. 88. 
1887. Escharella reticulato-punctata, LEVINSEN, Dijmphna Togtets 

zool-bot. Udbytte, p. 318, pi. 27, fig. 4. 
1895. Smittia reticulato-punctata, NORDGAARD, Syst. fort., Berg. 

Mus. Aarb. 189495, No. II, p. 27. 
1897. Smittia reticulato-punctata, BIDEKKAP, Bryozoen von Ost- 

Spitzbergen. Zool. Jahrb., vol. 10, p. 623. 
1900. Schizoporella harmsworthi, WATERS, Bryozoa from Franz 
Josef Land. Journ. Linn. Soc. Zool., vol. 28, p. 65, pi. 
9, figs. 1012. 

1903. Lepralia 1 ' reticulato-punctata, NOBMAN, Notes on the 
Nat. Hist, of East Finmark. Ann, and Mag. Nat. Hist., 
ser. 7, vol. 12, p. 122. 

Hammerfest (1894); the North Cape (1894); the Pors- 
angerfjord, 200 m., Nordkyn (1894). 

In my list of Norwegian Cheilostomata 1 entered this spe- 
cies as a Smittia, but on closer examination it became clear that 
the species cannot bo left there. Neither can it be considered to 
be a Lepralia, as HINCKS does. 

I at first thought of setting it up as the type tor a new genus, 
together with SMITT'S Escharella porifera, forma typica and the 
one which I described as Smittia lineata, but on further consider- 
ation, I have not ventured to start a new genus. In all three 
species mentioned, there is a distinct sinus on the proximal margin 
of the oral aperture, and notwithstanding that the opercula in 
these three species vary from that which is usual in the genus 
Schizoporella, they have, however, at any rate a trace of a proxi- 
mal lobe. WATBES has described a form, Schizoporella harmsworthi, 
from Franz Josef Land, which he has identified with SMITT'S 
Eadwtrdla legentili, forma prototypa. This can hardly be correct. 
True, the mouth in young zooecia of forma prototypa may bear a 
certain resemblance to the oral aperture in WATERS' species, but 
there is a great difference in the developed zooecia, harmsworthi 
having a sinus on the proximal margin (cfr. WATERS 1. c. pi. 9, 
fig. 10), while forma prototypa has a mucro (cfr. BIDENKAP, Bryo- 
zoen v. Ost Spitzbergen, pi. 25, fig. 3, and also the present work 
pi. IV, fig. 24). 

Besides, in harmsuwrthi the ooecia are perforated (cfr. WATERS, 
pi. 9, fig. 10), while in f. prototypa they are provided with hollows, 
reminding one of a thimble. On the other hand, there seems to 
be complete resemblance between harm&vorthi and SMITT'S Eschar- 
ella porifera, forma edentata, but as this form was raised to the 
rank of a species by HINCKS in 1877, harmsworthi must give way 
to reticulato-punctata which form I consider, as does also WATERS, 
to be a Schizoporella. In one specimen from the Porsanger Fiord, 
I could plainly see the oral glands at the opening of the tentacular 
sheath, as illustrated by WATERS. 
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Schizoporella porifera, SMITT. 

Pi. V, flg. 82, 

Escharella porifera, forma typica, SMITT. Krit. fOrteckn., 
Ofvers. Kgl. Vet. Akad. POrb. 1867 (Bihang), p. 9, pi. 24, tigs. 
3082. 

As to other synonyms, cfr. NOBMAN. Notes on the Nat. Hist, 
of East Finmark, p. 121. 

Napstr0mmen (Lofoten), 3040 in.; Malangen, 100200 m.; 
The J0kel Fiord II, 80 m.; Hammerfest (1894); The Kjolle Fiord 
(1894); Mehavn (1894). 

Both the shape of the mouth and the operculum with its proxi- 
mal lobe, prove that there is a relationship to Scliizoporella, (PL V, 
fig. 32). It must, at any rate, be more correct to classify this 
species as a Schizoporella than as a Smittina or Eschara (Lepralia). 
The southern limit of the species which has been found up to the 
present is Lofoten; its distribution is arctic. 

Schizopordla lineata, NOBDGAABD. 
PI. V, figs. 33, 34. 

1895. Smittia lineata, NOUDGAARD, System, fortegn. Bergens Mus. 

Aarb. 189495, nr. 2, p. 27, pi. 2, fig. 2. 
1903. ,,8mittia" lineata, NOKMAN, Notes on the Nat. Hist, of 

East Finmark, Ann. and Mag. Nat. Hist., ser. 7, vol. 12, 

p. 122, pi. 9, figs. 14, 15. 

Nordkyn (1894). 

NOKMAN has taken this species in East Finmark, on 
Escharopsis rosacea, dredged off Vads0. Ho remarks also (1. c.) : 
,,0ther specimens in my collection arc one received from SMITT 
taken at Spitzbergen, and named Escharella auricula-fa; others from 
the Gulf of St. Lawrence (WHITEAVKS), and off Holsteinborg, Green- 
land, in 57 fathoms." 

From this it will be seen that Imc-ata has an arctic distribution, 
and it is probable that what has been stated to be Schizoporella 
uurmdata, HASSAL from these latitudes should be transferred to 
lineata. The two species appear to be very closely allied, so that 
it is easily explained that the arctic form (lineata) is confused with 
the more southern one (auriculata). 

Leieschara coarctata f M. SABS. 

Moskenstrommen, 90 m.; Malangen, 100200 m.; Kwenangen 
II, 90 in. 

Loieschara plana f DAWSON. 

The J0kel Fiord II, 80 m.; Kvsenangen, Svaerholt (1894). 

NORM AN 1 ) has made it clear that Myriozoum crustaceum, SMITT 
= Lepralia plana, DAWSON. WATBBS is 2 ) probably right in placing 
this species under the genus Schizoporella. 

Eschara polita t NORMAN. 

Lepralia polita, NORMAN, Ann. Mag. Nat. Hist., ser. 3, vol. 
13, p. 87, pi. 11, flg. 1. 

Hammerfest (1894), on stone. 

In his work on w the Polyzoa of East Finmark", from which 
several quotations are taken in this paper, NORMAN has given the 
reasons for substituting Eschara for HINCKS' genus Lepralia. The 
synonyms for Lepralia polita may be found in my paper : . Die 



Fimnark Pol. f p. 110. 

Bryozoa from F. Joeef Land, p. 04. 



Bryozoen des wostlichen Norwegens". Die Meeresfauna von Ber- 
gen, p. 87. 

Eschara moslwms, n. sp. 
PI. IV, figg. 3-ft. 

Moskeiistrommen II, on stone, 150 m. 

This species is particularly noticeable on account of its large, 
wide zooecia (flg. 3), which are scantily pierced with small holes 
in the sides. The oral aperture is partly surrounded by 4- 6 short 
spines. On the surface of the ooecium (fig. 4) there are fine punc- 
tures, but thoy are not pierced through. The operculum (flg. 5) 
is quite solid, and the muscle insertions arc very distinct. 

It is probable that SMITT ') has this form in his paper of 1871, 
under the name Discopora wiegastoma, for tig. 20 shows no slight 
resemblance to the above mentioned species. 1 have, however, 
given a new name, as I consider that SMITT 's Discopora megastwna 
includes two species, neither of them being identical to Lepralia 
megastwna, HUSK. (Cfr. SMTTT\S illustrations and description just 
quoted with Crag Polyzoa, p. 55, pi. 8, flg. 5). 

Enchant nordlandica, n. sp. 

PI. IV, %*. 32 35. 

Kvaenangen II, 90 in., on stone. 

The zooecia large, but not so broad as in the preceding spe- 
cies. The front wall is perforated by conspicuous pores and there 
are no spines on the edge of the oral aperture. Under the aper- 
ture there is a protrusion (umbo). There are raised lines between 
the zooecia (flg. 32) nearly all over. The ooecia are punctured, 
but not perforated. The oporculuin is quite solid and has distinct 
ribs (flg. 35). In flg. 33, it may be seen how these ribs lie against 
the condyles of the oral aperture. 

It is not improbable that this species is included under SMITT'S 
definition Discopora mrgantoma. In SMITT'S paper of 1871, the figs. 
24, 25 show no little resemblance to the above mentioned species. 
In his description (1. c., p. 1129). SMITT also mentions a prolusion 
at the trout of the zooecium. Hut there are hardly sufficient grounds 
for supposing that this species is identical to Lepralia tneyastoftia, 
BUSK. His species has, for instance, ,,a single row of channelled 
pores". 3 ) On the other hand, there is a stronger resemblance 
between Eschara nordlandica and Eschara (Lepralia) pertma, Esfw, 
according to MINORS' characterisation of this species in Brit. Mar. 
Pol. (1888), p. 305, pi. 43, figs. 4, 5. But the shape of the oral 
aperture seems to be different, as well as the puncturing of the 
ooecia. I think it is quite justifiable to enter it as a new species, 
for I share the opinion that less harm is done by introducing a 
new name for a known species than by classing two different 
species under an old name. 

The name Lepralia mcgastoma is used, in addition to the pla- 
ces above mentioned, also by LORENZ*) and BiDicNKAp 4 ), the latter 
also mentions the species as being a Mucronella, BIDKNKAP re- 
marks that ,,dio stark verkalkten Zooecien haben die ganze Vor- 
derseite mit grossen Poren durchlOchert", from which it appears 
extremely likely that the species, which BIDENKAP had before him 
(from Spitzbergen) was E. nordlandica. 

J ) Overs. Kgl. Vet. Akad. Porh., 1871, p. 1129, pi. 21, flg*. 24-26. 
*) Crag Pol., p. 66. Cfr. pi. 8, fig. 6. 

*) Bryozoen von Jan Mayen. Beobachtungsergebniase der ostreich. Polar- 
station Jan Mayen, III B., p. 89. . 

4 ) Fauna arctica (von HOMER u. SCHAUDINN), B. I, p. 521. 
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Esehara sincera, SMITT. 

PI. in, figs, la 14. 

Balstad (Lofoten); The 0stnes Fiord, 5070 m., on coal; 
Digermulen, 150 m., on stone; The Lyngen Fiord, 250 m.; The 
J0kel Fiord II, 80 m.; The North Cape (1894); Mehavn (1894). 
I have previously classified this species as belonging to the 
genus Mucromlla, and although, I now enter it as an Esehara, 
it is not at all because it can be said to be any typical form of 
this genus. 

Dmopora (Umbonula) verrucosa, ESPEE, 
In the beach at Glea u , Rost. 

I have previously found this interesting form near Bergen. 
The northern limit for the species is henceforth Lofoten. 

Discopora (Mucronella) paronella, ALDER. 1 ) 
The Kirk Fiord, 100 m.; The Trold Fiord Sund, 40 m.; Svser- 
holt (1894). From SPAURE SCHNEIDER I have received colonies 
which he took in the Lakse Fiord. 

Porella minuta, NORMAN. 

Gr0to, 6 24 m., on algae. 

NOUAIAN was the first to lind this species in Norway, he took 
it in the B0g Fiord and the Lang Fiord (East Finmark). 

Pwella foneinna, BUSK. 

Breisund, 100 m., on Ehynchonella psiitacea; Mehavn (1894), 
on shells. 

Porella aperta, BOKCK. S ) 
The Beier Fiord, 30150 m., on Pecten vitreus. 

Porella acutirostrw, SMITT. *) 
Svolvser (1804), on coal from the bottom. 
The species is a new one to our fauna. 

Porella prince2*8 t NORMAN. 

PL IV, <,*. 2123. 

1892. Monopordla spinulifera, var. praeclara, HINCKS, ,,The 

Polyzoa of St. Lawrence". Ann. and Mag. Nat. Hist., 

ser. 6, vol. 9, p. 152, pi. 8, flg. 3. 
1903. Porella princeps, NORMAN, ,,Notes on the Natural History 

of East Finmark". Ann. and Mag. Nat Hist., ser. 7, 

vol. 12, p. 114, pL 9, figs. 811. 

In the work already mentioned of NOBMAN, he has availed 
himself of the opportunity of describing ,,a Greenland PoreWa", to 
which ho has given the name above. This species has now also 
been shown to be European; for on looking through some dried 
material from Mehavn (Finmark, 1894), I found a little red colony 
on Neptunea favpecta. There is perfect agreement with NORMAN'S 
description, but so as to prevent any doubt with regard to identity, 
I have illustrated the characteristic operculum (PL IV, fig. 21). 

Below the oral aperture of the zooecium, a swelling is indi- 
cated, both in HINCKS' and NORMAN'S figures. Below the swollen 
frontal wall is the chamber of the avicularium. From this chamber 



'*) Cfr. 8. F. HABMEH, On the Morphology of the Cheiloatoraata. Quart. 
Journ, Mic. Sci. Vol. 46, N. 8., p. 296. 

*) Oft*. NOBMAN, Finmark Polyzoa, p. 112 and WATERS, F. J. B. r p. 83 t 
pi. 10, figa. 6, 7. 

a) Cfr. WATBRS, F. J. B., p. 83, pi. 10, figs. 16. 



a passage goes to the lateral walls. (PL IV, fig. 28). The inaud- 
ible of the avicularium is very small. (PL IV, fig. 22). 

This species has previously been mentioned from St. Lawence 
(HINCKS). NORMAN speaks of it (1. e, f p. 115) as being ,,takeAl>y 
the Valorous", 1875, off Holsteinborg, W. Greenland, ,,in Vt 
fathoms". Mehavn in Finmark now comes as a third locality. I 
have also found a little colony on a stone from Hammerfest (1894). 

Porella glaciata, WATEBS. 

PI. v, %. 6-7. 

1868. Esehara cervicornis, forma lepraliae, SMITT, Ofv. KgL Vet, 

Akad, FOrh. 1867 (Bihang), p. 23, pi. 26, figs. 136, 137. 

1900. Porella glaeiata, WATKIIS, Bryozoa from Franz Josef Land. 

Journ. Linn. Soc. Zool. Vol. 28, p. 78, text figure 2, 8. 

Mehavn (1894), on Neptunca despecta. 

As a synonym for his Porelh ylaciata, WATERS adds, in the 
work above referred to, the designation, followed by a note of 
interrogation, Esehara cervircornis, f. lepraliae, SMITT. 

WATERS remarks (1. c. p. 78): ,,The peristome is raised at 
the side, the avicularian chamber is wide and distinct with the 
mandible within the poristome, but on the top of a more or less 
tubular projection." If this belongs to the description of glaciata, 
it is not correct. But, on the other hand, this description is ap- 
plicable to Porella propinqua. I have no doubt that SMUT'S forma 
lepraliae and WATERS* glaciata are identical. It also seems to be 
certain that it was glaciata which I took at Mehavn in Finmark. 
SMITT'S specimens were from Greenland, so that the distribution 
of the species as at present known is: Greenland, Finmark,. 
Franz Josef Land. 

Porella struma, NOKMAN. 

Balstad (Lofoten), 80 m.; Digermulen, 150 m,; Malangen> 
100200 m.; The Jokel Fiord, 100 m.; Ingohavet, 300 m.; The 
North Cape (1894); The Porsanger Fiord, 70 m. 

Porella kerns, FLEMING. 

PI. Ill, fig. 15. 

Moskenstroramen, 90 m.; Balstad, 150 m.; Mortsund III, 
100 m,; Malangen, 100200 m.; The North Capo (1894). 

Porella mccata, BusK. 1 ) 

PI. Ill, fig. 16. 

Breisund, 100 m.; The North Cape (1894); The Porsanger 
Fiord, 200 m. 

Porella propinqua? SMITT. 

PI. IV, tigs. 1820 b. 

Esehara propinqua, SMITT (part.), Ofvers. af KgL A r et. Akad. F0rh. r 

1867 (Bihang), pp. 22, 146, pi. 26, figs. 126129. 
Lepralia propinqua, HINOKS, Polyzoa from Iceland and Labrador. 

Ann. Mag. Nat. Hist., ser. 4, vol. 19, p. 103, pi. 10, 

figs. 57. 
Smittia propinqua, NORDGAARD, Syst. fortegn. marine polyzoa, p. 

27. Berg. Mus. Aarbog, 18941895. 
Smittia propinqua, BIDENKAP, Bryozoen von Ost-Spitzbergen, ZooL 

JahrbUcher, B. 10, 1897, p. 624. 
Smittia propinqua, BIBENKAP, Die Bryozoen, II. TheiL Fauna 

arctica (von ROMER und SCHANDINN), B. I, p, 518. 
Hammerfest (1894), on hydroids and Bugula murrayana; The* 
North Cape (1894), on hydroids and Menipea; Mehavn (1894)* 

Cfr. WATBB*, P. J. B.; p. 81. 
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Under the name Eschara propinqua, SMXTT has entered two 
forms which undoubtedly are separate species. In the explanation 
of the illustrations it is mentioned that figs, 131134 represent 
zooecia of specimens found in Pinmark on Flmtra. These bc4ong 
to the species which HINCKS later described as Pordla proboscidea. 
In the latter species, the zooocium is unperforatcd, while it has a 
characteristic perforation (PL IV, fig. 20 b) in propinqua. 

In propinqua the peristome is very elevated on the sides of 
the oral aperture, and the operculum has a characteristic shape 
(20 b). Another peculiarity of propinqua is the occurrence of small 
perforations on the backside of the zoarium (fig. 19). 

The lateral wall of the zooocium has two multipored rosette- 
plates. 

Porella proboscidea, HINCKS. 

PI. IV, tigs. 811. 

Eschara propinqua, SMITT (part), Ofvers. Kgl. Yet. Akad. Fo"rh. 

1867 (Bihang), p. 22, pi. 26, tigs. 130134. 
Pordla prokoseidea, HINCKS, The Polyzoa of the St. Lawrence. 

Ann. Mag. Nat, Hist., sor. 6, vol. 1, p. 223, pi. 14, 

ffc. 4. 
Porella prolmcidea, NORDGAARD, Syst. forteg. marine polyzoa. Berg. 

Mm Aarb. 189495, p. 25, pi. 1, fig. 4. 
Porella sJccnei, var. prolwscidca, WATEKS. P. J. B., p. 79, pi. 11, 

figs. 17, 18. 

Hammerfest (1894); The North Capo (1894); Nordkyn (1894); 
Mehavn (1894). 

The avicularian rostrum is much larger in this species than* in 
the foregoing one. (Cfr. figs. 8 and 18). 

The Zooecium is poreless, and so is the basal wall of the 
zooecium. 

The opercula are also different with regard to shape. Prubos- 
ridea is so different from s/cenei that the former can scarcely be 
considered to be a variety of the latter. 

Palmicdlaria skenri var. tridens, BUSK. 
Pi. IV, %. 12. 

Moskenstrommen, 90 m.; Malangen, 100200 in.; The Pors- 
anger Fiord, 200 m. 

With regard to this variety, I beg to refer to my paper: 
Die Bryozoen des westlichen Norwegcns. Meerosfauna von Bergen, 
p. 89. 

The operculum is, however, not very carefully illustrated there 
(pi. I, iig. 14), for which reason I give another illustration here 
(fig- 12). 

Palmicdlaria skcnei var. bicornis, BUSK. 

Pi. IV, flg. 13. 
Lepralia bicornis, BUSK, A Mon. of the foss. Pol. of the Crag, 

p. 47, pi. 8, figs. 6, 7. 
The J0kel Fiord III, 100 m. 
I have also taken this variety in the Trondhjem Fiord. 

Escharopsis (Esrharoides) $ar$i, SMITT. 

Tromse Sound, 70 m. 

From SPAKRE SCHNEIDER, I got a colony which was 17.5 cm. 
in length and 8 cm. in width. 

The cavity of the colony served as a hidingplace for Ophio- 
pholis acukata, Cribretta etc. The colony itself was covered with 
Thuiaria tkuia and other hydroids. 



Ewhctrcqwis rowan t, BTSK. 

Pi. lir, fijr. 17. 

Moskcnstrommen, 00 m.; Digernmlen, 100 150 m.; Malangen, 
100200 m.; Kvyenangen II. 90 m.: Hroisuud. 100 m. 

Pscadojittstra solida, 8'riMP.soN. 1 ) 
Kvaenangen U, IK) m. ; The Porsanger Fiord. 70 m. 



Monopordla iqnnulifM'a 

PI. IV, fijr. 14, 15. 

Porina ctliata. forma dura, SMITT, Ofvers. af Kgl. Vet. Akad. FOrh. 

1807 (Bihang) pp. 6, 61, pi. 24, fig. 17. 
Dixcopora micnta, SMITT, Ofvers. af Kgl. Vet. Akad. FOrh. 1871, 

p. 1127, pi. 21, figs. 2023. 

In my list of the Norwegian Bryoy.oa (Hergens Mus. Aarb. 
1894 95). I have entered this species as Mucrondla cnumla, 
NORMAN, as I, with SMITT took NORMAN'S Lcpral'm cntenta to be 
the same as Dhcopora cru-enta, SMITT. 1 had. however, noticed 
at that time that there was a resemblance between f)isropom cni- 
enta, SMITT and Murroiiclla spiHitlifrrn. HINCKS. The identity of 
these two forms has later been confirmed by HIXCKS and NORMAN. 
It must, however, be observed that SMITT both mentions and illu- 
strates a single row of marginal pores on the zooecia, while 
HiNCK8 s ) does not even hint at their presence. In other respects 
the resemblance is striking, and the only possible explanation is 

j that HINCKS has overlooked the marginal pores. On PL IV, fig. 

j 15 the arrangement of the marginal pore-chambers will be seen. 4 ) 
The species is known from St. Lawrence, (iivenland, Spitsbergen 

I and King Charles' Laud. 5 ) I found it to be quite common on stones 

I at Uammerfest in 1H94. 



I Eschardla intnie-ran, FLEMING = Mucnnuiln (Lepralia) -peachi, 

JOHNSTON.") 

IM. IV. tiu. ii7. 

I Moskenstroinmen II, l. r )0 m. ; Malangcn, 100 200 in. (var. 

j octodenttita). 



lfi rot tricotm, HA ss A LL. 

I'l. IV, fi^f. L>8. 

Moskenstrommen 11, 150 in.; Svolvapr (1894), on coal; The 
Ostnes Fiord, 5070 m.. on stone and shells, Hammerfest (1894) 
on stones. 



laqncata, NORMAN. 

PI. IV, fijr. 2{. 

i Moskonstr0mmen II, 150 in.; The Ostnes Fiord 5070 in., on 
stone; Malangen, 100200 m., on stone, Hammertest (181)4). 

Eschar vlla a bysaicoht. No R M A N . 

PI. IV, fig. 30. 

f Phe Tys Fiord 1, 500 m., on Lophohdia prolifcra; Kvienangen 
II, 90 m., on shells. 



') Refer to NORMAN (1. c. p. li^4) for synonyms. 

4J ) Of. NORMAN (1. c. p. 115). 

8 ) The Polyzoa of St. Lnwronce. Aim. and Mn^. Xat. Hist., SCT. H, vol. 3, 
p. 431, pi, 21, fig. 3. 

4 ) Cfr. LKVINSBN, Studies on liryozon, Vid. Mod. Nat. Hist. Forn. in Copen- 
hagen, 1902, (Sep.), !> 10. 

& ) Cfr. BIDF.NKAI*, ,,l)ie Bryo'/oeii". Fauna Arc-tica, B. I, Lief. 3, p. 521. 

) Cfr. NORMAN (1. c, p. 118). 
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EschareUa labiate, BOKCK. 
PI. IV, fig. 25, 26, 31. 

The Beier Fiord, 50150 m.; The Kirk Fiord III, 7080 
in.; Svolvsrr (1804), on coal; Malan^ren, 100 200 in., on Uettyora 
c<>/lulosa: The Jokel Fiord- II, 80 m.; Breisund, 100 m., on Rete- 
pora ccUulwa; The Porsanger Fiord, 200 m.; Svserholt (1894); 
Mehavn (1894). 

In this species the basis of the ooecium is perforated (fig. 26). 
Lablata is different from abyssicola in that it has several rows of 
marginal poi'es (fig. 25). 

The Norwegian species of this genus can fairly easily be dis- 
tinguished by the help of the oral denticle, as this varies both in 
form and size in the species which I have had an opportunity of 
examining' (tigs, 2781). 

Pht/lacMla yeriatomata* n. sp. 
PI. V, fijir-. 2831. 

The J0kel Fiord U, 80 in., on WaldMmia. 

The genus PhylacMla was started by HINCKS, and it is cha- 
racterized as follows in the Brit. Mar. Pol. (p. 356): ,,Zooecia 
with the primary orifice more or less semicircular, the lower margin 
usually dentate; peristome much elevated, not produced or chan- 
nelled in front. No avicularia. Zoarium (in British species) in- 
crusting." 

As belonging to the British fauna, HINCKS mentions three 
species, lab-rosa, collaris and eximia. Of these, labrosa is stated to 
have a porous front wall and a triplet" of oral denticles. Cotlaris 
has neither pores nor denticles, eximia is provided with marginal 
pores. 

On WaUhctmia from the Jokel Fiord, a form was found which, 
on account of its unusually elevated peristome, suggested Phyl-uctetta. 
On most of zooecia there was a single row of marginal pores, and 
it corresponded so far to eximia (iig. 28), but differed from it in 
having quite smooth oociea (fig. 29). Further, the peristome was 
elevated to the same height and thus was not provided with lateral, 
triangular lobes as is the case in eximia. The specimen from the 
J0kel Fiord also had small avicularia with semicircular mandible 
(flg. 80). On young zooeciea the avicularia are quite plainly seen 
(fig. 29), but they are not so easily seen on older individuals which 
have the large collar below the oral aperture. 

According to the diagnosis of the genus made by HINCKS, 
there should be no avicularia, but as the resemblance between the 
species from the J0kel Fiord and the hitherto described PhylacMla 
species is striking in other respects, it is, I think, most practical 
to extend the limits of the genus to include also those species which 
have avicularia. 

The oral denticle (fig. 31) is similar in shape to that of Escha- 
rella labiata (PL IV, fig. 31), but it is much narrower. Below the 
oral aperture, there is a swelling for the aviculariau chamber, which 
is connected with the surface by help of a few pores (fig. 28). 

Esvharoides 1 ) jacksoni, WATERS. 

PI. Ill, flg. 19. 

Mucronella coccinia, BIDENKAP, Bryzoen von Ost-Spitzbergen. Zool. 

Jahrb. B. 10, p. 624, pi. 25, figs. 5, 6. 
Smittia jacksoni, WATERS, Bryozoa from Franz Josef Land. Linn, 

Soc. Journ. Zoology, vol. 28, p. 87, pi. 12, fig. 18. 

*) Cf. NORMAN, Notes on the Nat. Hint, of East Fimimrk. Ann. Mag. Nat. 
Hit., ser. 7, vol. 12. p. 117. 



The Jokel Fiord III, 100 m., on Terebratulhw; Kvsenangen 
U, 90 m., on stone and Waldkeimia; Ingohavet, 300 m. 

I consider that there are good grounds for distinguishing this 
form from E. coccinea, as WATERS has done in the work above 
mentioned. The descriptions which BIDENKAP and WATERS have 
given of the jacksoni species, answer perfectly for the specimens 
I have found. In jacksoni the zooecia are much larger, the mand- 
ible too is rather different in shape (figs. 18, 19). It is new to 
the fauna of Norway. 

Smittina 1 ) reticulate, MACGILLIVRAY. 

Reine, 100 m.; Mortsund III, 100 m.; HenningsvsBr I, 150m. 
Lofoten Is the hitherto known northern limit for this species. 

Smittina trisjrinosa, JOHNSTON. 

(PI. V, fty. 35). 

Balstad (Lofoten). 

Smittina arctica, NORMAN. 

1869. EwhareUa porifera, forma minuseula, SMITT, Ofvers. Vet. 
Akad. FOrh. 1867, Bihang, pp. 9, 73, pi. 24, figs. 3335 
(not forma majuscuJa). 

1894. Smitiia arctica, NORMAN (part.), A Month on the Trond- 
hjem Fiord. Ann. Mag. Nat. Hist. ser. 6, vol. 13, p. 128. 

1895. Smittia arctica, NORDGAARD, System, fort, over Norges marine 
Polyzoa. Bergens Mus. Aarb., 189495, nr. 2, p. 27, 
pi. 1, fig. 2. 

1900. Smittia landsborovii, var., WATERS, Bryozoa from Franz 

Josef Land. Journ. Linn. Soc. Zool., vol. 28, pi. 12, fig. 7. 
190$. Smittia arctica. NORDGAARO. Die Bryozoen des wostlichen 

Norwegens. Die Meeresfauna von Bergen, (ed. by. Dr. 

APPELLOF) p. 90, pi. 1, figs. 16, 17. 
1903. Smittina arctica, NORMAN, Notes on the Nat. Hist, of East 

Finmark. Ann. Mag. Nat. Hist., ser. 7, vol. 12, p. 121. 

Moskenstr0mmen, 90 m., on shells; The 0stnes Fiord, 50 70 
m., on stone; Malangen, 100200 m.; Kvaenangen II, 90 m.; 
Hammerfest (1894); Breisund, 100m.; Svaerholt (1894); TheKjolle 
Fiord (1894); Nordkyn (1894). 

In the work above quoted, NORMAN has entered SMITT'S forms 
of EschareUa porifera (f. minuseula and majuscula) under the name 
of Smittia arctica. During my excursion to Finmark in 1894, I 
found numerous specimens of f. minuseula, of which I also found 
some in the Lyse Fiord (59 3' N.) in the winter of 1902. In the 
course of investigations made in 1899 in northern Norway, I found 
it at several places, and I also succeeded in one locality in obtaining 
forma majuscula, on a stone in the Porsanger Fiord, 200 m. A 
closer examination of the latter species has led to the conclusion 
that it must be considered to be a distinct one. It is doubtless 
most correct to retain NORMAN'S designation, arctica, but this term 
will now have a different meaning to that originally given to it by 
NORMAN, as it will now only apply to forma minuscula, SMITT. 

Smittina majuscula, n. sp. 

PI. IV, 6g. 3688. 
1869. EschareUa porifera, forma mqjuscula, SMITT. Ofvers. etc. 

1867, Bihang, pp. 9, 74, pi, 24, figs. 3638. 
1888. Smittia landsbormdi, forma porifera, HINCKS. Ann. Mag. 
Nat. Hist, ser. 6, vol. 1, p. 225, pi. 14, flg. 2. 



") Cfr. NORMAN, (1. c. p. 120). 
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The Porsanger Fiord, 200 in., on a stone. 

SMITT (1. c., p. 75) calls attention to the fact that the ectocyst 
in zooecia and ooecia are thinner than in the foregoing form. 

In aretiea there are in the ooecia often transverse and longi- 
tudinal lines or sutures, these too are mentioned by SMITT (1. c., 
p. 74, pi. 24, fig. 33). SMITT also says that these lines sometimes 
occur in the ooecia of majuscula, but I have not noticed them. 

It is easy to distinguish between the two species. With regard 
to size, it may be mentioned that the zooozia in arctica are 0.8 mm. 
in length from the lower end to the tip of the oral denticle, and 
the corresponding measurement in majuscula gives 0.50.6 mm. 
Ooecia in arctica are rather oval, in majiwcula thoy are approxim- 
ately ballshaped, in both species they are punctured like a thimble, 
but this is coarser in majuscula than in the other species. 

The perforation in the frontal wall of the zooecia of majtwcula 
is closer than in arctica, where it is, indeed, somewhat different. 
HINCKS (I. c., pi. 14, %, 2) has illustrated the oral denticle as 
being pointed, and 1 found some of them of this shape in the colony 
which I had under examination. 

Operculum in arctica. I have not yet succeeded in isolating, in 
majuscula, on the other hand, it has a characteristic form, which 
also differs from the usual one in the genus Smittina (fig. 37). 

A very evident difference between to two species is that the 
zooecia in majuscula are plainly separated, while in arctica they 
more evenly merge into each other. 

This species is most likely exclusively arctic. In addition to 
the Porsanger Fiord, in Finmark, the following findingplaces are 
mentioned, Spitsbergen, (SMITT), St. Lowrence (HINCKH). 

Smittina smitti, KIKCHKNPAUEH. 

PI. IV, fig, 24. 

The 0gs Fiord I, 100 m. 

In ,,Bryozoen dos westlichen Norwegens", I used a new name 
for this form, timittia levenscni, as KLUCHENPAUKR'S name for SMITT'S 
Escharella legentilii, forma prototypa had quite slipped out of my 
memory, notwithstanding that I made a note of it several years ago. 
NORMAN r ) here too made the necessary correction. I beg reference 
to NORMAN'S list of synonyms, at the same time remarking that 
ScMzopordla Harms-worth i, WATERS, ought to be excluded from it, 
in accordance with what I have previously pointed aut, that this 
must be = Schizoporella reticulato-punctata, HINCKS. 

Each zooecium has 8 lateral rosette-plates. As far as I 
could see, the two upper ones were bi-pored and the two next ones 
tri-pored. 

This species has not previously been found in Norway. 

Smittina jeffreysi, NORMAN. a ) 

The Porsanger Fiord, 70 m. 

The species was not previously found in Norway. 

Rhamphostomella scabra, (FABR.), SMITT. 

(PI. V, figs. 811). 

1867. Cellepora scalwa, SMITT (part.), Krit. fOrteckn., p. 30, pi. 

28, figs. 183185. 
1886. Rhamphostomella scabra, LORENZ, Bryozoen von Jan Mayen, 

p. 93. 



J ) Finmark Polyzoa, p. 128. 

*) Refer to synonyms in Fin mark Polyzoa", p. 120. 



Digennulen, on stone, 150 m.; The Jokel Fiord I, 100 m.; 
The Porsanger Fiord, 70 in. 

LORENZ divided SMJTT s Cclieinn-a scabra into two species, and 
as for as I can judge this division is perfectly justifiable. The 
difference between them may be characterized as follows. 

R. costata has an oral denticle (pi. V, Jig. 22) but in scabra it 
is wanting. In cantata the avicularian mandible is about half as 
long as it is wide, while in scattra the height is only very little 
more than the width. 

The ooecia in costata have usually more pores than those of 
acaltra have (efr. figs. 0, 21). The rostrum in the latter species is 
shorter and blunter than in the former one. It is generally the 
case too that the radial lines in costata are continued on the rostrum, 
but this is not often so in the case of scabra.. Both species are 
punctured on the basal wall of the zooecium (Jijr. 10) but more 
closely in scabra than in costata. 

BiDENKAP 1 ) has found Rh. xcnlra in the Lyn^en Fiord. So 
that the species is now known from the coast of Finmark to 
Lofoten. 



RhamphotftoiiH'l'la coxtata. L 
(1M. V, HUM. 21. *2). 

1807. Cellepora scalrra, SMITT (part), Krit, fOrteckn., pay*. 30, 

pi. 28, fi<r,s. 180-188. 
1.886. RharnphoxtomeUa con fata. LOKEKZ, Bryozoen von Jan Mayen, 

p. 12 (94), pi. 7, fijLf. U. 

1892. Rhamphostomella costata, HINCKS, Polyzoa of St. Lawrence. 
Ann. and Mag. Nat. Hist,, scr. t, vol. :}, p. 426, pi. 21, 
iitfs. 68. 
1900. Rhamphostomella cos fa hi, WATKKS, Bryozoa from Franz 

Josef Land, p. 91, pi. 11, %s, 26, 27. 
Troms0, Mehavn (1894). 

NOKMAX has taken this form in the Varanger Fiord, and 
BIDENKAP in Lyiuren. The hithci'to known southern limit for this 
species is Tromso. 

Rhamphoatowwlla plicata, SMITT. 
(Pi. v t figs. -14, ir>.) 

1807. Cellepora scabra, forma plicato, SMJTT, Krit. fOrt., p. 3o, 

pi. 28, Hgs. 189, 191, 195. 
1877. Cellepora plicata. HINCKS, Polyzoa from Iceland and 

Labrador. Ann. and Ma.gr. Nat. Hist., sor. 4, vol. 19, p. 

106, pi. 11, fi^s, 3, 4. 
1886. Rhamphontomdla plica ta, LORKNZ, Bryozoen von Jan Mayen, 

p. 12 (94). 
1900. Rhamphostomeila plicata, WATERS, Bryozoa from F. J. L., 

p. 92, pi. 11, figs. 28, 29. 

Nordkyn (1894), on an annelid tube. 

As is the case with costata* this species too has an oral den- 
ticle, which is, however, longer and narrower than in the species 
mentioned. 

The ooecium is as a rule provided with a few pores. 1 was 
not able to discover any punctures on the back side of the colony. 
It is therefore probable that SMITT'S fitf. 190 does not represent 
this species. 



*) Lyugeu fjord ens e vertebral fauna. Tromse Mus. Aarb. 20, 1897, p. 92. 



172 



0. Nordgaard. 



RhamphvstmneUa rtHliatnla, HINCKS. 
H. v, %. 1, 17. 

18<i7. CM'iwra scalra /. plicate, SMITT (part..), Krit, ftJrt. pi. 28, 

fig. 193. 

1877. Lepralia radiatula, HINCKB, Polyzoa from Iceland and 
'Labrador. Ana. and Mag-. Nat. Hist., ser. 4, vol. 19, p. 
104, pi. 10, figs. 914. 
1886. Rhamphofftmnclla radiatula, LORKNZ, Bryozoen von Jan 

Mayen, p. 13 (95), pi. 7, tig. 9. 

Hammerfest (1894); The Trold Fiord Sund, 40m.; The North 
Cape (1894); The Kj011e Fiord (1894). 

I found this species quite common on algae and hydroids which 
I took on the coast of Finmark in the autumn of 1894. 

The zooecia are rather small, and the .species is easily distin- 
guished from the foregoing one, in that it wants the suboral ro- 
strum and by the presence of the peculiar elevated peristome, about 
which HINCKR (1. c., p. 104) very . appropriately remarks that it has 
,,a very fantastic appearance u . 

The species is now known from Labrador, Iceland, Spitzbergen, 
Jan Mayen and Finmark. 

Rhamphostdla contiyua, SMITT. 

PI. V, tigs. 1830. 

1867. Cellepora ramulosa, forma contigita, SMITT, Krit. fOrt. p. 
81, 189, pi. 28, figs. 198201. 

The 0stnes Fiord, 5070 m., on stone; Hammerfest (1894), 
on stone; Breisund. 100 m., on a gastropod shell; Mehavn (1894), 
on Bulanus. 

The species of the genus Cellepora have characteristic opercula 
with a more or less distinct proximal lobe as in the Schizopordla 
species, 

The shape of the operculum in the above mentioned species 
proves that it is quite impossible to look upon it as a variety of 
C, ramulom, it can, indeed, not be considered to belong to the 
Cellepora genus. Neither is it a typical RhampustomcJla, but I 
retain it for the present under that genus, as I do not now know 
any more suitable place for it. 

The surface of the zooecia are quite even, occassionally there 
is a suggestion of radial stripes. The young zooecia have as a 
rule 4 spines on the distal side of the oral aperture. The oper- 
culum is more solid than in the other RhampostomMa species. The 
mandible of the avicularia is not of the same shape either as is 
characteristic of the other species which belong to the same genus. 



Cellepora tubcrosa, D' 
1867. Celleporct ramulosa, f. tulwoaa, SMITT., Krit. fOrt. pp. 

31, 191. 
1908. Cellepora tuberosa, NORDGAARD. Die Bryozoen des west- 

lichen Norwegens, p. 69, pi. 2, tigs. 2884. 
Moskenstrommen ; The Ostnes Fiord, 5070 m.; The North 
Cape (1894). 

Respecting this species, 1 beg to refer to what I have previ- 
ously said in the paper written by me, which is quoted above. 

Cdkpora noduloM, LORENZ. 
Pi. Ill, figH. 2124. 

1867. Cellepora ramulosa, f. avieularis, SMITT (part.), Krit.fOr- 
teckn., p. 82, 194, pi. 28, figs. 207210. 



1886. Cellepora nodulwa, LORENZ, Bryozoen vori Jan Mayen p M 
14 (96), pi. 7, fig. H. 

Kvaenangen II, 90 m.; The J0kel Fiord II, 80 m.; The J0kel 
Fiord HI, 100 m.; The North Cape (1894); The Porsanger Fiord; 
Svasrholt (1894)*, The Kj011e Fiord (1894); Mehavn (1894). 

The specimens from the places above mentioned answer, on 
the whole, well to LOKENZ'S illustrations and description of C. no- 
dulosa. 

The mandible of the avicularia (fig. 24) had a row of tine teeth 
in the distal margin, and in the operculum b was > h (tig. 23). 
On ^examining some old material of Cellepora specimens, I found 
that the forms which I entered as C. pumlcosa from Finmark in 
my list of Norwegian Cheilostomata were really young colonies of 
noAulosa. 

I am afraid that NORMAN and WATERS have been guilty of 
the same mistake, when they mention pumwosa respectively from 
Finmark and Franz Josef Land. I do not think that pwnicosa 
occurs in Finmark. In addition to the places already mentioned, 
I have determined specimens of C. nodulosa from the North Ocean 
Expedition st. 223, 273, 363. 

BIDENKAP has taken it in the inner part of the Lyngen Fiord. 

Cellepora rentricosa, LORKNZ. 

PI. Ill, tigs. 2629. 

When I was working out the Bryozoa from the North Ocean 
Expedition, I treated ventricosa and incrasmta as being the same, 
as I supposed that the difference between the forms lay within the 
limits of variation for the one species. After I had got more ma- 
terial, however, I found that they must be treated as two separate 
species, and this opinion is shared by WATERS in his treatment of 
the Bryozoa from Franz Josef Land. 

I have a typical (7. ventricosa (fig. 26) from Breisund in 
Finmark. 

The zoariura probably never attains to such a decided bran- 
ching as is the case in C. incrassata. The two species can be 
distinguished at once by the naked eye, as incrasmta is compara- 
tively smooth on the surface, the zooecia not reaching so far for- 
ward from the colony as in ventricosa. 

There were no vicarious avicularia on the specimens of C. 
ventricosa which LORENZ and WATERS had at their disposal, but 
they were present (fig. 29) in my colony from Breisund. They are 
diifcrent from those in C. incrassata, the greatest width of the 
mandible of ventricosa is about double that at the hinging joint, 
while the corresponding mandible in incrassata is more evenly wide. 
(Cfr. WATERS, Bryozoa, from F. J. Land, pi. 12, fig. 13). 

The mandible in the oral aviculariura is semicircular also in 
ventricosa (fig. 28), but it is considerably larger than in incrassata. 

C. ventricosa is new to Norwegian fauna. 

Cellepora incrassata, SMITT. 
PI. in, fig. 25. 

Hammerfest (1894). 

WATERS has called attention to the fact that Cellepora incras- 
sata, LAMARCK and C. incrassata, SMITT are not identical. The 
former is found in the Mediterranean and is supposed to be the 
same as C. coronopus, S. WOOD, while C. incrawata, SMITT has 
proved only to have arctic distribution. It occurred in the material 
which Me ANDREW collected in Finmark in 1856 and the species 
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is entered by BUSK under the name Cellepora cervicM'nw. 1 ) WATERS 
does not, however, adopt this name, because a large number of 
forms have been given the name Ccllepora cervicornis and Eschara 



cerviwrnw. 



I believe I have identified the following Cdlcpora- species on 
the Norwegian coast: pumicosa, ramutosa, tuberosa, 
iSf nodulosa, costati, mntriwsa and incrasmta. 



Retcpora beaniana, KING. 

R0st III, 100 m.; Moskenstrommcn I, 200 m.; The Kirk Fiord 
III, 7080 m.; Balstad; Mortsund III, 100 m.; Ure I, 200250 
m.; The 0stnes Fiord, 130 m.; The Beier Fiord, 50150 m.; 
Digermulen, 100150 m.; Stonesbotn, 4080 m.; Malangen, 100 
200 m.; Hammerfest, Ingohavet, 300 m.; Breisund, 100 m.; Me- 
havn (1894). 

Bcte])ora wllulosa, LIN. 

Malangen, 100200 m.; Hammerfest (1894); The North Cape 
(1894); The Porsanger Fiord, 200 m.; Svarholt (1894). 

This species has not hitheilo been found by mo south of 
Malangen. 

Bctepora wallldiiana, BUSK. 
pi. ur t fig. 20. 

The Beior Fiord, 50150 m.; Balstad; Stonesbotn, 4080 in.; 
Malangen, 100200 m.; The North Cape (1894); Nordkyn (1894). 
I have also found this form in Rad0sund, a little north of Bergen. 
The species is arctic in its distribution. 



Cyclostomatx* 

Crma cburnm, LIN. 
Moskenstmnmon I, 200 rn.; The Kirk Fiord IV, .3050 m. 

Critria denticulate, LAMARCK. 
The Kirk Fiord, 100 m.; Malangen, 380 in. 

Tubullpora Kliacea, PALLAS. 

PI. Ill, flg. 30. 

The Sag 1 Fiord, 200 m. ; on dead branches of Isiddla hippuris; 
Malangen, 100-200 m. 

Tubulipora pmlcillata ?, FABB. 
Pi. ill, fig. 31. 

The North Cape (1894); Mehavn (1894). 

Idmwwa atlantica, FORBES. 
pi. in, fig aa. 

The Sea N. W, of R0st, 700 m.; Moskenstrommen I, 200m.; 
The Kirk Fiord, 3050 m.; The Beier Fiord, 50 150m.; Heine, 
100 m.; Balstad, 3050 m.; Mortsund I, 200 m.; The Ostnes 
Fiord, 130 m.; The J0kel Fiord 1, 100 m.; Breisund 100m.; The 

North Cape (1894); The Porsanger Fiord, 70 m. 
/ 

Diastopora patina, LAMARCK. 
Malangen, 100200 m. 



Diastopora obeli a. JOHNSTON. 

Moskenstrommen, 90 m., ou Waldheimia; The Kirk Fiord III, 
7080 m.; Digermulon, on stone, 150 m.; The Tys Fiord I, on 
LvphoMiu, 5oo in.; Malangen, 100200 m.; Ingehavet, on spon- 
ges, 300 m. 



IMiculipora hilricaria, 
Svserholt (1894). 



Horneru Uchemnles, (PoNTop.), LIN. 
1M. ill, ri^r. aa. 

II, 150 m.; Moskonstr0mmeii, 90 in.; Kcine, 100 in.; 
Mortsund II, 100 m.; Stwiesbotn, 4080 m.; Malangen, 100200 
m.; Kvaenangen 11, 90 m.; Mehavn (1894). 



l ) Ann. and Mag. Nat. Hiat., ser. 2, vol. 18, p. 32, pi. 1, fig. 1. 



Horncra -riolacvH, M. HAES. 
Malang-en, 100 200 m.; Malangen, 380 m. 

Lichenopora hispida, FLKMINU. 
The Kirk Fiord, 100 m.; The Tys Fiord 1, on 
500 in.; Malangen, 100200 m.; The Porsanger Fiord, 200 m. 



Liclwnvpara rcrrumrla, FABBICI rs, 
. on algao, 024 in. 



Dwnupot'd Mlata, GOLDFISH. 

PI. Ill, tt^. 34. 

Roine (Lofoten), 100 in.: Malangen, 100 200 m., Malangen 
indicates the northern limit of the species. 

Defraneia lucernariu, M. SAHS. 

The Kirk Fiord, 50-80 in., both living and dead colonies; 
The Ogs Fiord 1, 100 m. (dead colony); Kva^nangen II, 90 m.; 
The J0kel Fiord I, 100 m.; The Jokel Fiord 11, 80 m.; The Pors- 
anger Fiord, 70 in. 



Ctenostomata. 

A Icyonidiuw gelatiuotHim, LTN. ') 
Malangen, 100-200 m. 

Alryonullum disci forme, SMITT. 

Pi. in, fig, 35. 
Lyngen III, 320 m. 

This peculiar species had not previously been found on the 
Norwegian coast. 

Flustrella- hittpidu, FABBICIUB. 

The North Cape (1894). on fucus sermtus ; Nordkyn (1894), 
on Fums scrratw. NORMAN has found this species at Svolvaer, 
Lofoten. 

Fljustrella cornlcukita, SMITT. 

PI. m, %. J*7, 38. 

1871. Alcyonidium cornindatum, SMITT, Krit. fftrteekn. ets. Ofvers. 
Kgl. Vet. Akad. Forh. 1871, p. 1123, pi. 20, tigs. 1016. 

*) Alcf/onuKum hirsutiim, FLKM. Imn boon found by NOHMAN on Fiurus at 
Svolva;r, Lofoten, 
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1880. Flustrdla cvrniculata. LOUENZ, Bryozocn von Jan Mayen, 

p. 99. 
1897. Fln$tretta eorni-eulata, BIDENKAP, Bryozoen von Ost-Spitz- 

bergen. Zool. Jahrb. B. 10, 1897, p. 634. 
1900. Flustrettn comindata, BIDENKAP, Die Bryozoen von Spitz- 

bergen und KOnig Karls Land. Fauna arctica, Bd. I, 

p, 531. 
1900. Alct/onidi'um cwricomw, AUCE ROBEKTSON, Paper from 

the Harriman Alaska Expedition, Bryoxoa. Proc. Wash. 

Acad. Science, vol. 2, p. 330, pi. 21, figs. 1417. 
1903, flustrella wrniculata , NORMAN, Notes on the Nat. Hist. 

of East Finmark. Ann. and Mag. Nat. Hist., aer. 7, vol. 

11, p. 576. 

Svolvaer, Lofoten (1894), on algae. 

NORMAN was the flrst to find this .species on the Norwegian 
coast. He found it living between tidemarks at Vads0. It is 
interesting that this form which had previously only been found in 
the arctic regions can exist as far down as Lofoten. SMITT has de- 
scribed the species from Hpitzbergen, where it has later been taken 
by KitaiNTHAL and WALTER, as well as by ROMER and SCHAUDINN. 
(Of. BIDENKAP, 1. c.). 

Miss ROBERTSON has described a species from material from 
Alaska, under the name Alryonidium cervicorni*, which is probably 
the same as SMITT'S species. The only thing which might suggest 
a difference, is that the aperture of the zoocciutn in cervicwnis is 
mentioned as being circular, while in corniculata (as in hispida) it 
is a fissure which is provided with two lobes. In preserved mate- 
rial, however, these facts may easily be wrongly interpreted. 
The characteristic, branched spines (PL III, figs. 37, 38), which 
are situated one at each corner between the /ooecia, from which 
they are separated by an intermediate wall, seem to be alike in 
the two forms. They appear really to be identical. Both in Aw- 
pida and cornieulata, there are two semicircular shaped thickened 
places near at the oral aperture, these probable serve the same 
purpose as the operculurn in Cheilofttomatn. 

Bowerbankia imhrirata, ADAMS. 

PI. Ill, fig. 36. 

Nordkyn (1894), on Laminariu. 

I have a specimen from the North Ocean Expedition, st. 343, 
in which several colonies have grown together, forming comparati- 
vely thick branches (PL III, fig. 30). 



The foregoing list of Bryozoa from the northern part of the 
Norwegian coast is not complete, but it is my opinion that it is 
fairly representative. The number has been increased by the ad- 
dition of several species. 

Of those forms described by SAUTT from the numerous Swe- 
dish arctic expeditions, there are now only exceedingly few which 
have not been observed by me on our northern coast. The Bryo- 
zoan fauna from Lofoten to the Varanger Fiord proves to contain 
more arctic elements than was previously supposed. 

Brachiopoda. 

HERMAN FRIELE and J. SPARRE SCHNEIDER determ. 
Remarks by the author. 

Ot'fmia anomala, Mi/Li*. 

The Kirk Fiord II, 7080 m.; Morteund (Vest F < io$), 200 m.; 
Digermulen, 100150 m.; Hammerfest (1894). ^ 



G. 0. SARB 1 ) mentions The Koraag Fiord in Vest Finmarken 
as the northern limit for this species, Haramerfest is a little further 
north. 

Rhynchondla psitfacea, CHEMN. 

Malangen, 100200 m,; Kvaenangen II, 90. m.; The J0kel 
Fiord III, loo m.; Breisund, 100m.; The Porsanger Fiord, 200m. 
The southern limit for this species is The Malangen Fiord. 

Terebratulma caput-serpentw, LIN. S ) 

The Beier Fiord, 50150 m.; The Tys Fiord, 500 m.; The 
Kirk Fiord II, 7080 m.; Mortsuiid II (Vest Fiord), 200m.; The 
0gs Fiord 1, 100 m.; Malangen, 100200 m,; Stonnesbotn, 4080 
m., Kvamangen II, 90 m.; The J0kel Fiord III, 100m.; Hammer- 
fest (1894); Ingohavet, 300 m.; The Porsanger Fiord, 200 ra.; The 
Kj011e Fiord (1894). 

Terebratulina svptmtrionalis, COUTH. 

The Beier Fiord, 50150 m.; The Skjerstad Fiord III, 230 
m.; The Salten Fiord II, 320380 m.; Balstad (Vest Fiord), 150 m. 



cranium, MULL. 

The Skjerstad Fiord III, 230 m.; The Tys Fiord, 500 m.; 
R0st IT, 150 m. ; Moskenstrommen, 90 m.; Reine (Vest Fiord), 
100 m.; The Kirk Fiord IV, 3050 m.; Balstad (Vest Fiord), 
Mortsuiid II, 200 m.; Sterie (Vest Fiord), 100 m.; The 0stnes 
Fiord; Digermulen, 100-150 in.; Malangen, 100 200 m.; Kvaen- 
angen II, 90 m.; Hammerfest (1894); Ingohavet, 00 n\ The 
Kj011e Fiord (1894). 

Pelecypoda. 

HERMAN FBIELE and J. SPAKBE SCHNEIDER determ. 
Remarks by the author. 

Anomia ephippium, LIN. 

Balstad, 80 m.; Digermulen, 100150 m.; Malangen, 100200 
m.; Kvjjenangen, 90 in.; The North Cape (1894); The Porsanger 
Fiord, 70 m. 

Ammia aculeata, MULLKR. 

The Skjerstad Fiord III, 230 m.; The Sag Fiord, 200 m.; 
The Kirk Fiord, 70m.; Stonnesbotn, 40 -80m.; Malangen, 100 
200 m.; The Jokel Fiord, 100 m. 



Pwfcn iHlandiws, MULLEB. 

The Beier Fiord, 50150 m.; The Skjerstad Fiord X (Mis- 
vser Fiord), 1030 m.; Moskenstrommen, 90 m.; The Gstnes Fiord; 
The Kanstad Fiord, 30-90 m.; Malangen, 100200 m.; Kvam- 
angen 11, 90 m. ; Breisund, 100 m.; The Porsanger Fiord, 50 m. 

The largest specimen from The Skjerstad Fiord X was 86 mm. 
in height and 84 mm. in length. 

Pectrn arattis, GMELIN. 
Moskenstr0mmen, 90 m.; Balstad (Vest Fiord), 150 m. 



T ) Mollusca BegionU Arcticae Norvegiro, p. 8. 

3 ) Some of t.he places here mentioned doubtless have reference to T. sep- 
tentrionalis, SCHNEIDER having co ruddered it to be a variety of caput-serpenfa 
but FBIBLB has treated it as a separate species. 
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The specimen from Moskenstr0mmen was 15 mm. in height and 
14 mm. in length. 

The northern limit for thfe species is Lofoten. 



Pecten septemradiatus, 

The Beier Fiord, 50150 ra.; (I spec., 11 mm.); The Sag 
Fiord, 200 m. (s) 1 ); Malangen, 100200 m. (s); Gaukvam), 250 m. 

The largest specimen from Gaukvsero was 32 mm. 

At Tromso, SCHNEIDER only found shells, but both M. and 
G. 0. SARS collected the species in the Varanger Fiord. 

Pecten tigrinus, MULLER. 
The Ostnes Fiord. 

This species was previously known right up to The North Cape. 
NORMAN in 1890 took it in The Lang Fiord (South Varanger) 2 ). 

Pecten striatns, MULLKR. 

Stennesbotn, 4080 m. 

Hav0sund (Finmark) is the northern limit for this species. 

Pecten incomparalriUs, Riswo. 
The 0stnes Fiord, 30 m. 
Lofoten is the northern limit for the species. 

Pecten imlrifer, LOVEN. 
Malangen, 380 m,; Kvaeuangcn II, 90 m. 

Pecten vitmis, CHEMNITZ. 

The Beier Fiord, 50150 m.; The Skjerstad Fiord III, 230 
m.; The Tys Fiord, 500 m. (in quantities on Lophofalia prolifera); 
The 0gs Fiord I, 100 m.; The Kanstad Fiord, 3090 m. 

Pecten abyssorum, LOVKN. 

The Skjerstad Fiord IV, 330 m.; Brettesnes Skroven, 350 
400 m.; Malangen, 380 in. 



mnilis, LAS KEY. 
Moskenstr0mmen I, 200 m.; Balstad (Lofoten), 150 m. 

Pecten groenlandicus, SOWRRBY. 

Lyngen II, 250 m.; Lyngen III, 300 m.; Kvsenangen, 300 
343 m. 

The southern limit for the species is Troms0. 

At St. Lyngen II several specimens were taken, the largest 
measured 22 mm., thus being very nearly as large as the specimens 
from Spitzbergen which arc given as being 24 mm. 

Lima excavatdt FABR. 

Arn0, 300400 m.; Tys Fiord I, 500 m. 

The largest specimen measured 135 mm. 

G. O. SABS has caught this species at Skroven (Lofoten). 
According to SARS*) the species is mentioned from Finmark by Mr. 
ANDREW, but is has, however, not been taken there later. 

FRIELE and GRIEG*) givo the distribution of this species to 
the. depths between The Hebrides end The Faroe Isles, Portugal, 
The Azores and Senegambia. On our coast the species is limited 



to the great fiord depths with their particularly constant temperature 
and salinity (67 C., about 35 % ). 

As The Vest Fiord is the most northern of the principal fiords 
where these physical conditions prevail, I am inclined to think that 
the mention of this species from Finmark must bo a mistake. 

The northern limit should be looked upon as Lofoten, until 
there is definite information that it is distributed still further north- 
wards. 

Lima faseomlri, SOWERBV. 

Moskeiustr0minon, 90 m. 

G. 0. SARB has found shells of this species at Skroven. My 
catches in Moskenstrawnen prove that the species still exists at 
Lofoten, which must therefore be considered to be its northern limit 
on our coast. 



Limatula 
Moskenstrommen L 200 m. 



*) (s) means that only empty shell* were found. 

*) Notes on the Natural History of East Finmark. Ann. Mag. Nat. Hist, 
r. 7, vol. X t p. 857. 

) Molluscs Regionw arcticw Norvegire, p. 24. 

4 ) Mollusca III, p. H. The Norw. North All. Exp. 
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LIN. 

Nordkyn (1804). Common other places too. 

Modiula rnodiolus, LIN. 

The Skjerstad Fiord X, 1050 m.; Haiumorfest (1894); Trold- 
flordsund, 40 m.; Nordkyn (1894). 

Modiolu pluueolhui. PHJJ.LIPPI. 

Moskenstrommen, 200 m.; Eeine 1, 150 m.; Balstad. Stenc, 
120200 m.; Henningsva^r-Stromnien, 20-40 m.; ITie 8a^ Fiord, 
200 m.; Malangcn, 100200 m.; r rroldliordsund, 40 m.; Breisund, 
100 m. 

Dacrydi inn vi tmiiii, M0 r j, KH. 

lire 1 (Vest Fiord), 200-250 m.; mouth of Raftsuiul, 250 
300 m.; The 0#s Fiord L 100 m.; Malangen, 380 m.; Lyngen H, 
250 in. 

Crenell a dvcussata, MONT. 

The Skjerstad Fiord 11, 100185 m.; Gaukvaer0 II, 25 m.; 
Hamrnerfest (s). 

Modiolaria Itvnyata, GRAY. 

The Beier Fiord, 50150 m.; The Ostnes Fiord, 20m.; Brei- 
sund, 100 m.; The North Cape (1894). 

The Beier Fiord is the southern limit for this species. I col- 
lected a small specimen here. 

Modiolaria nigra, GRAY. 

The Beier Fiord, 50-150 in.; The Kirk Fiord II, 50 m.; 
Mortsund III, 100 m.; Gaukvaero, 250m.; St0nnesbotn, 40 80 m.; 
The Jokel Fiord 1, 100 in.; Truldflordsund, 40 in. 

Nucula tmrridula, MALM. 

The Skjerstad Fiord IV, 8:30 m.; The Skjerstad Fiord VII, 
490 m.; The Salten Fiord 11, 320380 m.; Brettesnes Skroven, 
350400 m.; Tranodybet, (507640 in. 



Nucula fonws, MONT. 

The Skjerstad Fiord VII, 490 m.; The Oga Fiord I, 100 m. 
(s); The Jekel Fiord, 100 m. 



176 



O. Nordgaard. 



Lethi permtla, 

The Skjerstad Fiord III, 230 in.; The Kirk Fiord II, 50 m.; 
Svolvrer, 150 in.; The Ostnes Fiord, 8040 m.; mouth of Raftsund, 
250300 in.; The 0gs Fiord I, 100 m.; The Kanstad Fiord, 30 
90 m.; Gaukvser0 II, 250 in.; Malangen, 380 m,; St0nnesbotn, 
40 80 m. ; Kvanmngen II, 90 m.; The Porsanger Fiord, 200 m. 

Letla mimitd, 0. F. MULLER. 

The Beier Fiord, 50150 m.; The Skjerstad Fiord III, 230 
in.; Kv&iiangcn II, 90 m.; Digermulen, 100150 m. 

Portlandia lucida, LOVEN. 

The Skjerstad Fiord II, 100185 m.; The Skjerstad Fiord VII, 
490 m.; Oxsund, 600 m.; The Kirk Fiord II, 50 m.; Mortsund I, 
200 in.; Ure I (Vest Fiord), 200250 m.; Risvaerflaket, 150180 
m.; mouth of Raftsund, 250300 in.; Malangen, 380 m. 

Portlandia intermedia, M. SAKS. 

The Porsanger Fiord, 200 m. 

This species was first caught by M. SAHS in The Varanger 
Fiord. The Norw. North Atl. Kxp. caught it at St. 260 (The 
Porsanger Fiord), 261, (The Tana Fiord) and 262 (off The Var- 
anger Fiord). Hitherto it has not been taken further westwards 
and southwards on the Norwegian coast than The Porsanger Fiord. 

Portlandia tcmris, PHILLIPPI. 

The Beier Fiord, 50-150 m.; The Skjerstad Fiord VI, 125 m.; 
The Skjerstad Fiord VII, 490 m. 

Portlandia lenticula, M0LLER. 

The Beier Fiord, 50150 m.; The Skjerstad Fiord, 100185 
m.; The Skjerstad Fiord VI, 125 m.; The Kirk Fiord IV. 7080 
m.; Mortsund 1, 200 m.; The 0gs Fiord I, 100 m.; The Kanstad 
Fiord, 30 90m.; Malangen, 380 m. ; Stounesbotn, 40 80m.; The 
Jekel Fiord II, 80 m. 

Portlandia friyida. TOKELL. 
Risvserflaket, 150180 m. 

Yoldia lima tula. SAY:. 

The Kirk Fiord, 70 80 m.; Svolvser, 150 m.; The Ostnes 
Fiord, 3040 m. (several specimens, the largest being 36 nun.); 
St0nnesbotn, 4080 m.; The Kj0Ue Fiord (1894). 

The southern limit for the species is Lofoten. 

Malletia obtusa, M. SABS. 

Moskenstr0mmen I, 200 m.; Brcttosnes Skroven, 300400 
m.; Tran0dybet, 640 m. 

The northern limit for this species is Lofoten. 

Area pectunculoidw, SCACCHI. 

The Beier Fiord, 50 150m.; (var. septentrionalis) ; The Skjer- 
stad Fiord III, 230 m. ; (var. sqttmtrionalis) ; The Skjerstad Fiord 
VI, 125 m. (var. 8#ptentrionalis f the largest specimen 9.5 mm.); 
The 0xsund, 600 m.; The Sag Fiord, 200 m.; Moskenstremmen, 
200 m.; Ure I, 200250 m.; Mortsund I, 200 m.; Brettesnes 
Skroven, 300400 m.; The 0gs Fiord I, 100 m.; mouth of Raft- 
sund, 250300 m.; Tranodybet, 640 m.; Gaukv&r* II, 250 m.; 
Malangen, 100 200 m. (var. septenfrionalw) ; Malangen, 380 m.; 
The J0kel Fiord III, 100 m.; (var. septentrionaKg) ; Kvaenangen, 
300 343 m. (var. septentrionalis). 



The typical form extends to Malangen, or, at any rate, to 
Lofoten; var. septentrionalis is limited southwards in the Beier Fiord. 

Arm glacialis, GRAY. 

The Porsanger Fiord, 200 in. 

According to G. 0. SAKS, this' species has been caught at 
Mager0 by VEBKRUZBN. Further westwards and southwards this 
species has not hitherto been noticed on our coast. 

Limopsis minuta, PHIL. 

The Salten Fiord II, 320380 m.; The Folden Fiord, 530m.; 
Landego, 200450 m.; Oxsund, 600 m.; The Sag Fiord, 200 m.; 
Moskenstr0mmen, 200 m.; Balstad, 150 m.; Stene (Vest Fiord), 
120200 m.; Ure I, 200250 m.; Skroven, 200400 m.; The 
Kanstad Fiord, 3090 m. 

FAIELE and GIUEG mentioned that this species was taken by 
The Norw. North Atl. Exp. at St. 290, which is situated about 
half way between Norway and Beeren Eiland, which is the most 
northern place where it is known. 



Cardium nudosum^ TUKT. 
The Kanstad Fiord, 30-90 m. 

Cardium p-chinatum, LIN. 
The Salten Fiord I, 1520 m. 

Cardium fascia turn, MONT. 

The Beier Fiord, 50150 m. (s); She Skjerstad Fiord IX, 
j 80 in.; The Salten Fiord I, 1520 m.; The Kirk Fiord II, 50 m.; 
Napstrommen, 40 in.; Henmngsvserstrommen, 40 m.; The 0stnes 
Fiord; The Kanstad Fiord, 3090 m.; Malangen, 100 200 m.; 
8t0nnesbotn, 40- 80 ra.; Troldfiordsund, 40 m. 

Cardium minimum, PHIL. 

The Beier Fiord, 50150 m.; The Skjenstad Fiord IX, 80 m.; 
The Saltern Fiord II, 320380 m.; Moskonstr0mmon, 200 m.; Ure I, 
200250 m.; Mortsund. 200 m.; The Kanstad Fiord, 3090 m.; 
Gankvjer0 II, 250 in.; Malangen, 380 m.; Lyngen III, 300 m. 

Cijpnna islandim, LIN. 

The Salten Fiord 1, 1520 m.; Napstrommen, 40 m.; Stene 
(Vest Fiord), 120200 m.; The Ostnes Fiord, 40 m.; The 0tfs 
Fiord I, 100 m.; The Kanstad Fiord, 3090 m.; Troldfiordsund, 
40 m.; The Kj0He Fiord (1894). 

Ashirte borealis, CHKMN. 
TroldHordsund, 40 m. 

Astartc banbri, LEACH. 
(A. compresxa, MONT.). 

The Beier Fiord, 50150 m.; The Salten Fiord I, 15 20 m.; 
The Skjerstad Fiord I, 3050 m.; The 0stnes Fiord, 30 m.; 
St0nnesbotn, 4080 m.; Hammerfest. 

Axtarte sulcata, DA COSTA. 

The Beier Fiord, 50150 m.: The Salten Fiord II, 320380 
m.; R0st II, 150 m.; Reine I, 150 m.; Balstad, 150m,; Mortsund 
III, 100 m.; Ure I, 200-250 m.; Svolvaer, 160 m. ; Digermulen. 
150 m.; Malangen, 100200 m.; The Kj0He Fiord (1894). 
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Astarte compressa, LIN. 
(A. elkptica, BROWN). 
The Beier Fiord, 50 m.; The 0stnes Fiord, 30 in. 

Astarte. crenato, GRAY. 
(A. crebricostata , FORBES). 

The Skjerstad Fiord II, 185 m.; The Skjerstad Fiord III, 
280 m.; The Skjerstad Fiord VI, 125 m.; R0st If, 150 m.; The 
Kirk Fiord, 70100 m.; Mortsund I, 200 m.; Stone (Vest Fiord), 
120200 m.; Risvaerflaket, 180 m.; The 0#s Fiord I, 100 m., 
Malangen, 100200 m.; Lyngen II, 250 m.; Kvsenangeu, 300 
348 m. ; Kvsenangen, 90 m. ; The J0kel Fiord II, 60 m. ; The Pors- 
anger Fiord, 200 in.; The KJ011e Fiord (1894). 

The specimens from The Kirk Fiord showed no signs of de- 
formity. The largest were 34 nun. in length and 80 mm. in height. 
This species has not been observed on our coast further south than 
The Skjerstad Fiord. 

Vemts gaUina, LIN. 

The Salten Fiord I, 1520 m.; The Saltern Fiord II, 320- ..... 
380 in. 

Several shells were found on the beach at Vsr0 on l2 /8 1890. 

Venus orata, PENNANT. 

R0st II, 150 in.; Mortsund Til, 100 m.; Hvolvser; Malangen, 
100200 in.; Svaerholt (1894). 

Luc ma borcalis, LIN. 

Napstmnmen, 3040 in. (s); Svolrar (1894). 
Shells belonging to this species wore found on the beach at 
Vaer0 the 12 /a 1896. 



Syndosmyu alba, WOOD. 
The Salten Fiord I, 1520 m. 



tft/ndosmya long'tc-allis, SCACCHI. 

The Salten Fiord II, 320380 m. (s); Tho Folden Fiord, 
580 m.; Landego, 200450 m.; Mortsund I, 200 m.; Skrovon, 
200400 m. 

Syndosmya nitida, MI"LLKK. 

Mortsund I, 200 m.; Tran0dybet, 040 rn.; Oankva)r0 II, 250 m.; 
Malangen, 380 m. 

Tellina (Mucvnm) ealmria, CHEMN. 
Kvaniangen II, 00 in. (s). 

Solen pelluridua, PKNN. 
The Salten Fioni I, 1520 m. 
The northern limit for this species is Lofoten. 



Axinus flexiiosus, MONT. 

The Skjerstad Fiord II, 185 m.; Landego, 200450 m.; The 
Kirk Fiord, 40100 m.; Kisvser, 150 m.; Malangen, 380 m. 

Axinus sarsi, PHU>. 
Risvaerflaket, 150180 m. (s). 

Ax-inns croutincnsis, JKFP. 

The Skjerstad Fiord IV, 330 m. (s); The Skjerstad Fiord VII, 
490 m. 



arcticit, M. 8 A us. 
The Beier Fiord, 50 150 m.; The Skjorstad Fiord IX, 80 m 
FHVKLM and GuiE^ 1 ) mention that this species was only known 
from one place on the Norwegian coast, viz. Vads0 (Varangei- Fiord). 

Near a o/jw/., Lov. 

The Beier Fiord, 50150 m.; Tin; Salten Fiord 11, 320880 
m.; The Foldon Fiord, 530 m.; Oxsund, uoo rn.; The Kirk Fiord 
IV, 3050 m.; Mortsund I, 200 in.; l^rottcsnos -- -Skroven, 350 
400 m.; Risvterflaket, 150 T80 in.; The, Kanstad Fiord, 80- 00 in.; 
Ti % aru)dybct, 040 m.; (iaukviero II, 250 m.; Malangen, 380 m.; 
Lyiigen 111, aoo m. 



KdHdla 

Mouth of Raftsund, 280300 m. 

This form has not been caught alive on the Norwegian coast 
north of Raftsund. According to SCHNEIDER*) shells have been 
found at Tromso by Dr. KRAUSE. 

Montacuta m1>titriata, MONT. 

GRiEO 2 ) mentions that this species has been found on several 
specimens of Spatangus purpureus. 

Mactra elliptica, SHOWN. 

R0st I, 120 m,; Stene (Vest Fiord), 120200 m.; Hennings- 
vaerstr0mmen, 2040 m. ; Troldflordsund, 40 m.; The North Cape 
(1894). 

*) Tromsesundets Molluskfauna. Tromao Mus. Aarsh. VIII, p. 85. 
a ) Overaigt over (let uortUi^e Merges echinoderiuer, p. 83. Berg. Mus. 
Aarb. 1902. No. 1. 



hetw var. yltirialif*, G. (J. SAKS. 

The Beier Fiord, 50150 m. 

in my collection there were most likely several forms of this 
variety which have been classified under the chief form. ('.V. obwa, 
Lov.). 

AVm/v/ subtot'fa, (T. O. SAHK. 

The Skjerstad Fiord VI. 125 in.; The Jokol Fiord, 100 m. 
The Skjerstad Fiord is the southern limit for this species, as 
far as is now known. 

AVv/'/r/ rostntta, SPKNOKL. 

The Salten Fiord II, 320-380 m.; The Foldon Fiord, 530 m.; 
Landego, 200400 m.; Brettesnes -Skrovcn. 350--400 in. 

This is one of the southern forms, which G. 0. SAKS has found 
at Hasvik on 801*0. 

Newa cuspidate!. OLIVI. 
The Skjerstad Fiord VI, 125 m. 



Poromya yrt 
Malangen, 100200 in. 



ii NVST. 



Corltda yibha, OM v i . 
The Ostnes Fiord, 20 m. 



MolluscH HI, p. 539. 
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Saricara arctica, Lin. 

The Bcier Fiord, 50150 m.; The Skjerstad Fiord III, 230 m.; 
Tho Skjerstad Fiord IV, 330 m.; The Sag Fiord, 200m.; Balstad, 
150 in.; lire I, 200250 m.; Svolvar (1804); Digermulen, 100 
150 in.; The 0gs Fiord I, 100 in.; Malangen, 100200 ra.; The 
North Cape (1894); Tho Kj0ile Fiord (1894). 

Zirphwa criapata, LIN. 

On the farm Sund in The Beier Fiord, on the beach. 
This is one of the mussels which are used as bait. 

Scaphopoda. 

HERMAN FBIELE ane I. SPABBE SCHNEIDEB determ. 
Remarks by the author. 

Dtmtalium ental-e, LIN. 

The Skjerstad Fiord IX, 80 m.; R0st II, 150 m.; Svolvser 
(1894); Digermulen, 100150 m.; Svamrholt (1894). 

Dentalium occidentalc, STIMPSON. 

The Kirk Fiord II, 7080 m.; Brettesnes Skroven, 350400 
m.; Malaugen, 100200 m.; Lyngen III, 300 m. 

DentoMum agile, M. SAKB. 

Landego, 200400 m.; The Folden Fiord, 530 m. 
Lofoten is the northern limit for this species. 



Trachydermon ruber, LOWE. 
Troldfiordsund, 40 m. 

Tonicetta warworn*, PABB. 

The Kirk Fiord IV, 3050 m.; Henningsv8Brstr0mmen, 80 
40 m.; The 0stnes Fiord 1, 30 m. 

Gastropoda. 

HEKMAN FBIELE and I. SPABBE SCHNEIDEB determ. 
Remarks by the author. 

Patella, imlgato, LIN. 

Several large shells belonging to this species were found on 
the beach at Vsero ( 12 A 1896). 

This species is found as far north as Raftsund (Lofoten) on 
the inner coast, according to G. 0. SARS. Along the outer coast, 
ScHNEiuEB 1 ) mentions that it is found up to the 70th degree of 
latitude (Vando, NW of Troms0). 

Patina pellucida, LIN. 

Svolvaer harbour; Svserholt (1894). 

SCHNEIDEB mentions that the species may be found right up 
to Vard0. 

Acmwu testudinalis, MULL. 
,,Glea" (R0st); The K,]011e Fiord (1894); Svserholt (1894). 



Siphonodentalium vitreum, M. SAKS. Tectura mbella, FABB. 

The Skjerstad Fiord II, 185 m.; The Skjerstad Fiord IV, 330 | In a bottom sample from Hammerfest (s). The southern limit 
m.; The Skjerstad Fiord VII, 490 m.; Malangen, 380 m.; Lyngen for the species is Tromsu. 
II, 250 m.; Lyngen 111, 300 m.; Kvwiiangen II, 90 m.; Kvaen- 
angen, 300348 m.; The J0kel Fiord I, 100 m.; The J0kel Fiord 



II, 60 m.; The Porsanger Fiord, 200 m. 

This arctic form has not hitherto been noticed south of The 
Skjerstad Fiord. 

Siphonodentalium quinquangulare, FOBBES. 

The Sag Fiord, 200 in.; 0xsund, 600 m.; Morteund I, (Vest 
Fiord), 200 m.; Brettesnes Skroven, 350400 m. 

Placophora. 

HBBMAN FBIELE and I. SPAKBE SOHNEIDEB determ. 
<' Remarks by the author. 

Hanleyia hanleyi, BEAN. 
The Kirk Fiord II, 50 m.; Malangen, 100200 m. 

Leptochiton cancellatus, SOWEBBY. 
The Sag Fiord, 200 m.; Kveenangen II, 90 m. 

Leptochiton cinereus, LIN. 

Henningsvaerstr0mmen, 20 40 ra.; The Ostnes Fiord, 80 m., 
Digermulen, 100150 ra. 

Trachydermon exaratus, G. 0. SABS. 
The Salten Fiord II, 320880 ra. 

Trachydermon altnis, LIN. 
n Glea u (R0st); Digermulen, 100150 m. 



Tectura virginea, MULL. 

Henningsvaprstr0mmen, 20 40 m.; The Skjerstad Fiord Q, 
3050 m. 



Tectura fulva, 0. F. MULL. 
Skroven, 200400 m. 

Lepeta coeca, 0. F. MULL, 

The Skjerstad Fiord IX, 3050 m. ; The 0gs Fiord I, 100 m.; 
The J0kel Fiord 1, 100 m.; The Porsanger Fiord. 

Puncturella noaehina, LIN. 

The Skjerstad Fiord IX, 80 m.; The Folden Fiord, 530 m.; 
R0st II, 100 m.; Mortsund III, 100 m.; in a sample of bottom from 
Hammerfest (s). 

Emarginula fissura, LIN. 
The 0stnes Fiord, 20 m. 

G. O. SABS mentions Haramerfest as the northern limit for the 
species. 

Sciusurella crispata, FLEM. 
Mortsund I, 200 m. 

Margarita helicina, FABB. 

,,Glea" (R0st), 0xsund, 600 m.; Kvomangen, 800 348 m.; 
Troldfiordsund, 40 m.; Repvaag (Porsanger Fiord), 10 m. 

x ) TromHtisundetw Molluskfauna, p. 101. 
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Margarita groenlandicu, CHEMN. 

The Beier Fiord, 50150 ra.; The Saltcn Fiord I, 1520 m.; 
Balstad; Honningsvserstamitnen, 2040 m.; Svolvaer, Bisvaerflaket, 
150 180 m.; The Ostnes Fiord; St0nnesbotn, 4080 m.; The 
J0kel Fiord, 100 m.; Hammerfest; Troldflordsund, 40 m.; TheEj011e 
Fiord (1894). 

Margarita cinerea, COUTH. 

The Kirk Fiord IV, 30 BO m. (s); The J0kel Fiord III, 100 
m.; Hammerfest (1894) (s). 

Machasroplax obscura, COUTH. 



Natica (Lunatia) montayni, FAIW. 

The Kirk Fiord ill, 7080 m.; Balstad, 1085 m.; Mort- 
sund I, 100 in.; The 0stnes Fionl ; Digermulcn, 100 150 in.; The 
Kanstad Fiord, 3090 m.; Malangen, 100 200 in.; 8t0nneskotn, 
4080 ra.; Troldfiordsuud, 40 m. 

Natica (Lunatia) intermedia, PHIL. 
The Salten Fiord I, 15 -20 m. 
Lofoten is the northern limit for this species. 

Natica (Ltmatia) ijroenkmdica. HECK. 
The Salten Fiord I, 15-20 m.; The Kirk Fiord IF, 50 m.; 



The Beier Fiord, 50150 m. (s); Stonnesbotn, 4080 m.; The Kirk Fiord ITI, 7080 m.; The Kirk Fiord TV, 3050 m.; 



Kvsenangen II, 90 in. (s); Troldfiordsund, 40 m.; Hammerfest 
(1894) (s). 

Gibbula cineraria, LIN. 

The Salten Fiord 1, 1520 in.; The Salten Fiord TT, 820 
380 m ; The Kirk Fiord IIT, 70-80 in.;. Balstad, 1035 m.; 
8volvr (1894); Risvserflaket, 150-180 m.; The Kanstad Fiord, 
30-90 m.; Lyngen 111, 300 in. 

(jribbula tumida, MONT. 

The Salten Fiord I, 15 -20m.; Honningsvaerstronimen, 2040 
m.; The Kanstad Fiord, 30-90 m.; Kva>nangen II, 90 m. 

Trochus occidentalw, Mian. 

The Beier Fiord, 50 150 m.; Koine, loom.; Balstad, 1035 
m.; Malangen, 100-200 in.; The J0kel Fiord I, HK)m.; Hammer- 
feat (1894) (s); Breisund, 100 m.; Ingohavet, 300 m. 

Conulua nnllcyranus, PHIL. 
Digermulen, 100150 m. 
The northern limit for this species is Digermulen. 

Cupulus hungaricua, LIN. 

Rest II, 150 m. 

I collected two dwarf-like specimens at R0st, wl)ich is the most 
northernly place where the species has been observed alive. The 
Norw. North All. Exp. only found shells at stations 192 and 195. 

Vvlutina heviyafa, PENN. 
Svolvaer (1894); Broisund, 100 m. 

Velutina flexilis, MONT. 
Breisund, 100 m. 

LamMaria latens, 0. F. MULL. 
Arn0, 300400 ra. 
A gigant specimen, about 50 mm. 

Marsenia prodita, 0. F. MULL. 
Mortsund III, 100 m.; Svserholt (1894). 

Onchidiopsis glaci-alis, M. BARS. 
Tys Fiord, 500 m. 

Amauropsis islandica, CTMELIN. 

The Beier Fidrd, 50 150 m, (s); Malangen, 100 200 m. (s); 
Hammerfest (s); Troldflordsund; Breisund. 



Mortsund III, 100 m.; Digermulen, 100 150 m. (s); The 
Fiord I, 100 m.; Stonnesbotn, 4080 m.; Lyngen II, 250 in. (s); 
The Porsanger Fiord, 200 m. (su 

Natica (Lunnlia) affinitf, GMKL. 

The Beier Fiord, 50 150 m.; The Skjorstad Fiord 1, 3050 
m.; The Salten Fiord, 320380 m.; Oxsund, ttoo in.; lire I, 200 
250 m.; 0stnes Fiord (s); Gaukvtfro, 250 m. ; Malangen, 100 - 
200 in. (s); Kvapnangen 11, 90 m. (s); The Jokel Fiord 1, 100m.; 
The J0kel Fiord 111, 100 m.; Breisund, 100 m. ; The Porsanger 
Fiord, 200 m. 

Trickotropis boivalis, BKOD. & Sow. 

Moakenstr0mmen I, 200 m.; Balstad, 1035 in.; Malangen, 

100 200 m. ; The .lokel Fiord I, 100 in.; The J0kel Fiord II, 

80 m.; Hammerfest (s); Troldfiordsund, 40 m.; The Porsanger Fiord. 
200 m. 

Tnchotropis cotuca, M0L.L. 
The J0kel Fiord. 
Troms0 is the southern limit for this species. 

L ittori na itttorea, LIN. 
.,(jrlea" (R0st), several large specimens. 

JAttorina rndi$, MKTON. 
The Skjerstad Fiord IX, HO in.; Risviertiaket, 150180 m. (s). 

Var. (/rw-nlandicfi. MOLL, collected at Vard0 was given me by 
my friend OLAF VVADK. 

Lit tor in a pallia la, SAY. 

From OLAF VAADF., factory-manager, I got specimens of this 
species, which were collected at Vardo. 

Littorina obtiisaata, LIN. 
,,Glea" (U0st); Bisvaerflaket, 15O -180 in. (s). 

Lacuna diwiricata. FAIUI. 

j 

! The Salten Fiord I, 15-20 in.; Balstad, 10-35 m.; Honnings- 

| vserstr0mmen, 20-40 m.; Svolvner (1894); Risvaerflaket, 150 180 
m.; The Kanstad Fiord. 30-90 m.; Kranangen II, 90m.; Trold- 
fiordsund, 40 m.; The North Cape (1894); Svierholt (1894). 



(Alvania) j*'ffr<'y#i f WALLER. 
The Skjerstad Fiord VI, 125 m.; Ilatnrnerfest (s). 



Missoa (Onoba) 
Hammerfest (s). 
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Lovcnella metula, Lov. 
The Kirk Fiord II, 50 m.; Brettesnes Skroven, 300 400 ra. 



Cerithio])sw costulata, M0LL. 



Hammerfest (s). 

Lceocochlis granosa, WOOD. 
Heine I, 150 m. 

Aporhaitt prs-pdimni, LIN. 

Tho Salton Fiord 1, 1520 m. Several rather large specimens. 

(1. O. BARB has occasionally caught this species in Lofoten, 
and M. HAHS') mentions that he found a specimens in the 0x Fiord. 
On the inner coast, from Lofoten to the Qx Fiord, the species has 
not been noticed; but on the outer coast it is mentioned by SCHNEI- 
DER as being collected at Lyng0 and Vand0. 

Scalar ia groenlandica, CHKMN. 

The Skjerstad Fiord III, 230 m. (s); Lyngen III, 300 m.; 
Hammerfest (s); Troldfiordsund, 40 m.; The Porsangor Fiord, 200 m. 

At Hammerfest and at the station Lyngen III empty shells of 
var. loveni were found. 

Scalaria olttifticostata, WOOD. 
Lyngen 111, 300 m. (s). 

Hentictfllia ventrosct, JEFFREYS. 
The Sag Fiord, 200 m. 

Eultmella xcMw, HCACCHI. 
The Folden Fiord, 530 m. 

Eulima intermedia, GANTB. 
The mouth of Raftsund, 280300 m. ; 0\sund, 600 m. 

Eulima utenostoma. JEFFU. 

,;Landego, 200400 m.; Mortsund I (Vest Fiord), 200 m.; the 
mouth of Raftsund, 250300 m.; The Sag Fiord, 200 m. 

According to SCHNEIDER the former northern limit for this 
species was Troms0; but The Norw. North Atl. Plxp. collected 
specimens not only in The Skjerstad Fiord, but also in The Vest 
Fiord, The Alten Fiord, The Porsanger Fiord and The Tana Fiord. 

Admete viridnla f FABK, 

Beier Fiord, 50150 m,; The Skjerstad Fiord I, 8050 
m,pThe Skjerstad Fiord IX (s); Moskonstr0minen, 200 m.; Balstad, 
150 m.; Mortsund IT, 200 m. (s); Stene (Vest Fiord), 100200 m.; 
Gaukv8Br0 II, 250 m.; Lyngen II, 250 m.; The Jokol Fiord, 100 
m.; The Porsanger Fiord, 200 ra. 

Many ilia (Raphitoma) an<Mp#, Eiciiw. 
Mosken$tr0mmen 1, 200 m. 

This is one of the southern forms which has been caught by 
G. 0. SAKS at Hasvik on S0r0. 

Taranis eirrata, BKUONONE. 
Lyngen II, 250 m. 

Bela pyramidal'w, STR0M. 
Kvienangen II, 90 m. 

*) Beretning on u zoologisk Reitj Somoieren 1849. Sep. p, 64. 



Bela sarsi) VEBHILL. 
The Kirk Fiord IV, 3050 m.; The Porsanger Fiord, 70 m. 

Bela declivix, Lov. 
The Beier Fiord, 50150 ra. (s); 'The J0kel Fiord, 100 m. (s). 

Bda nobiliS) M0LLER. 
The Jokel Fiord I, 100 m. 

Bela scalaris, M0LLEK. 

Gaukvser0 II, 250m. (s); Malarigen, 100 200m. (s); Lyngen 
III, 300 m. (s). 

Bela rugulata, M0LLER. 

The Beier Fiord, 50150 m.; The Skjerstad Fiord II, 185m.; 
Malangen, 100200 m.; Kvaenangen II, 90 m. 

Bela exarata, M0LLEB. 
Lyngen II, 250 m.; Kvaenangen, 300843 m. (s). 

Bda harpularia, COUTH. 

The Salten Fiord I, 1520 m.; St0nnesbotn, 40 80 m. (var. 
rosea). 

Bda trevelyana, TUHT. 
The Skjerstad Fiord VI, 125 m. 

Bela tenuicostato, M. SAKS. 

The Beier Fiord, 50150 m.; The Skjerstad Fiord IX, 80 in.; 
Mortsund 1, 200 in.; G-aukvr0 II, 250 m. 

Typhlomangilia nwalis, Lov. 

The Beier Fiord, 50150 m.; The Skjerstad Fiord IX, 80 m.; 
The Sag Fiord, 200m.; Mortsund II, 200m.; Ure I, 200 250 m.; 
Digormulon, 100150 m.; tiaukveere II, 250 m.; Malangen, 100 
200 m.; Lyngen III, 300 m. 

Spirotropis (wrinata, PHIL. 

Moskenstr0mmen, 200m.; Balstad, 1 50m.; Digermulen, 100 
150 m. (s); The Sag Fiord, 200 m.; Gaukvaer0 II, 250 m.; Mal- 
angen, 380 ra. 

Metegeria alba, JEFFBEYS. 

Moskenstr0mmen, 200 m.; Ure I, 200 250 m. (s); Malangen, 
100200 m. 

Trophon truncatus, S'iR0M. 
Henniugsvaerstr0mmen, 2040 m.; Hammerfest (s). 

Trophon clathratus, LIN. 

The Beier Fiord, 50150 m. (var. gunncri)-, Moskenstr0mmen, 
200 m.; The Kirk Fiord II, 7080 m. (s); The Kirk Fiord III; 
Svolva&r (1894) (var. gunneri); Brcisund, 100 m. (the typical form 
and var. gunneri); The Porsanger Fiord, 200 m. 

Trophon banric&nvis, JOHNST. 

The Beier Fiord, 50150 m.; The Skjerstad Fiord IX, 80 m.; 
Moskenstr0ramen, 200 m. (s); Malangen, 380 m. (s). 

Purpura lapillus, LIN. 

The Salten Fiord I, 15-20 m.; Glea (R0st), on the beach; 
The North Cape (1894); Nordkyn (1894). 
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Astyris rosacea, GOULD. 
w Glea" (R0st), on the beach ; Hainmerfest (s) ; Breisund, 100 m. (s). 

Nassa iiierassata, STK0M. 
Svolvaer (1894). 

Bucrinum undatum, LIN. 

The Beier Fiord, 50150 m.; The Salten Fiord I, 1520 m.; 
The Skjerstad Piord I, 3050 m.; The Skjerstad Fiord IX, 50 m. 
,,Glea" (B0st); The Ostnes Fiord, 40 m.; Malangen, 100200 m.; 
8t0nnesbotu, 4080 m. 

Bucci num yrocnlandicum, CHTCMN . 
The Jokel Fiord 11, 60 m. 
Troms0 is its southern limit. 

Bucdnum finmarchianum, VKKKR. 

Kvienangen II, 90 m. (s); Breisund, loo m.; The Porsanger 
Fiord, 200 m.; Svaerholt (1894). 

There is no certain proof that this species has been seen alive 
south of the Bals Fiord, where, according to SCHNEIDER, it has 
been caught on a fishing line. 

Ukko titrtoni, BKAN. 
The ' Porsanger Fiord, 200 m. 



Amphitrphyra expansa, JKFFB. 
The Foiden Fiord, 530 m. 



Volutopsis norwgicttf OHEMN. 

Reine (Vest Fiord), loo in.; BaLstad II, so in.; The Ostnes 
Fiord; The Kanstad Fiord (s). 

The .southern limit, as known at present, for this species is \ 
The Vest Fiord. j 

I 
Ni'ptnnva duupcc-la* LIN. 

The Beier Fiord, 50- 150 m.; The Skjerstad Fiord IX, 80m.; 
The Kanstad Fiord, 8090 m,; Malangen. 100-200 m.; Kvam- 
angen II, 90 in.; Hreisund, 100 in. 



Sipho itt 



, CHEMN. 



R0st I, 100 ra. 



Sipho yracittx, var. ylaber, VKRKIIUZEN. 

Reine, 100 m.; Balstad; The 0stnes Fiord; Malangen, 100 
200 m.; Sva'rholt (1894); Mehavn (1894). 

Sipho tumtus, M. SAKS. 

Reine, 100 m.; Balstad, 150 m. (s); Mortsund, 200 ra. (s); 
Svolvser (1894). 

Sipho (>bur, M.0RCH. 

The Skjerstad Fiord II, 185 m. (s); The Foiden Fiord, 530 m.; 
Arno, 300400 m. (s); Malangen, 100200 in. 

Siplw laterimis, M0i*LEU. 

The J0kel Fiord III, 100 m. (s); Breisund, 100 in.; The Pors- 
anger Fiord, 200 m. (s). 

The southern limit is Troms0. 

Cylichna alba, BROWN. 

The Skjerstad Fiord IV, 330 m.; The Skjerstad Fiord VII, 
490 m.; Mortsund I, 200 m.; The 0stnes Fiord; The Porsanger 
Fiord, 200 m. 



phyra hic-malis, COUTH. 
The Beier Fiord, 50150 m.; Risvser, 150180 m. 

Scaphander punctQ-titriatus, MIOH. 

The Salten Fiord II, 320380 m.; The Foiden Fiord, 530 m.; 
The Sag Fiord, 200 m.; The Kirk Fiord III, 7080 m.; Svolvaer 
(1894); The Kanstad Fiord, 3090 m.; Malangen, 380 m.; The 
Jokel Fiord III, 100 m. 

Scaphander lignariits, LIN. 

Balstad, 150 m.; Mortsund Ml, 100 m. 

The northern limit is Lofoten. In the neighbourhood of 
Bergen (Herl0 Fiord) the species reaches a length of 40 mm., the 
largest specimen from Mortsund measured 19 mm. 

Ph i line qi( adra ta , WOOD. 
The Skjerstad Fiord VII, 490 m.; Reine 1, 150 m. 

Phi line fiiimurchica, M. SARB. 

The Skjerstad Fiord IV, 330 m.; The Skjerstad Fiord VII, 
490 m. 

The Skjerstad Fiord is the southern limit for this species, as 
far as is now known. 

Pleurohru-nchus phunula, MONT. 
The Tys Fiord, 500 m.; Breisund, 100 in. 
GKJKG I ) mentions it from the Vaags Fiord (Nord Fiord) and 
STORM-) from R0dberg in the Trondhjem Fiord. 

r rhe northern limit must now be changed to the Breisund. 

Nudibranchiata.*) 

Remarks by HKUMAN FIUELK, who has also determ. 

Calidna obn-lfita, O. (T. Mil Her. 

C. rrpanda, A. & II. (?). 
Kva^naugen, 90 in. 

A small specimon. The teeth correspond to (7. obvdata, but 
in external appearance, there seems to be some difference; I do not, 
however, venture to name a new species after my examination of 
a specimen which was possibly only imperfectly developed, and was 
also greatly contracted. 



utw* arboriw-ens, Mi5 I/LER. 
R0st II, 150 m.; The Forsanger Fiord, 200 m. 

Dcndronotus ro?>?/,sfw,v, VEHKIIVL. 

The Skjerstad Fiord IT, 100185 m.; The Skjerstad Fiord IV, 
330 in.; St0nesbotn, 40 80 in.; The J0kel Fiord, 80 in. 

CatHpv-spv major, BKROII. 
The Skjerstad Fiord HI, 230 m. 

l ) Hkrabninger i Vna^sf jortltm OJL;: U!v?Miiud, Ytr Nordfjord. Ber^. Mu-*, 
Aarb. 1897. no. XVI, pug. 23. 

a ) Ovorsigt over Trojidhjnisf jordeun fauna, p. 13. Mt?ddelelser fra stations- 
anlnggotM arbeidnkomite for Trondhjems biolo^iske station. Trondhjem 1901. 

a ) DeHcriptions by Mr. FR^KI-K ot tlie now Mpocies hr mentioned will 
soon be published. 
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Only one specimen of this species, which is described by RUD. 
IJKROH in w Nudibranchien" from the VVilhelm Barents Expedition, 
has previously been found, and that was at Vard0. 

Coij/phella rufibranchialiitf JOHNST. 
The Skjerstad Fiord, 180m.; Gr0t0, 6- 24m.; Repvaag, 10m. 

Coryplwlla robusta, n. sp., M. S. 
2f> / 4 1899, Breisund, 100 m. Two specimens. 

Coryphdla nordgaardi, n. sp., M. S. 
The Skjerstad Fiord II, 100 J 85 m. Four specimens. 

Coryphdla sp.? 

The Skjerstad Fiord IV, 330 m. One specimen. 

Judging from the structure of the teeth and the edges of the ^ 
jaws, it would seen that thus specimen belongs to an unknown species; 
but it was in such a mutilated condition that its external appearanc^ 
cannot be described. 

Aeolida pimlla, u. sp. M. 8. 
Kvaenangen, 90 m. 

Cephalopoda. 



Important contributions to the knowledge of the Copepoda 
of northern Norway have recently beea made by Prof. G. 0. SABS/) 
Dr. THOMAS SCOTT*) and the Rev. Canon A. M. NOBMAN, Dr. 
SCOTT has described several new species from Finmark. 

Branchiopoda. 

Nebalia bipes, FABR. 
Repvaag (Porsanger Fiord), 10 m. 

A detailed description of Nebalia is given by G. 0. SAB^ in 
fauna Norvegiw, Vol. 1. (Phylloearida and PhyUopoda). 



Ommatostrephes toda-rwt, RAF. 
Jaws of this species were found in the stomachs of cods and 
coal fish (Oadus virens) at Sundew (in Vesteraalen) in February 
1897. ^ 

RoKsla glaucopis, Lov. 

Mortsund I, 200 m.; Malangen, 100200 m.; Kvsenangen ![ 
90 m.; Svgprholt (1894). 

Crustacea. 

Copepoda. 

The author determ. 

Euryte longicauda, PHILIPPI. 
(Thorellia brwnnea. BOECK). I > 

Repvaag (Porsanger Fiord), 10 m. 
^ The species was very common at this place, the females gener- 
ally had ovisacks. 

Dactylopus stromi, BAIKD. 
Repvaag (Porsanger Fiord), 10 m. 

Thalestris (Dactylopus) gibba, KB^YEK. (G. O. SAKS determ.). 
Repvaag (Porsanger Fiord), 10 m. 

Harpacticm chdifer, MULLEK. 
Repvaag (The Porsanger Fiord), 10 m. 

Idya fttrcatof BAIBD. 
Repvaag (The Porsanger Fiord), 10 ra. 




l ) Of. OraflBRiCHT, Mittheilungen ttber Oopepoden, Mittheilungen aue der 
zool. Station BU Neapel. 14 Vol. Kr. 1, 1900, p. 57. 



Ostracoda. 

G. 0. SABS determ. 

Paradoxostoma variabile, BAIBD. 
Repvaag (Porsanger Fiord), 10 m. 

Cypridina norvegiea, BAIBD. 

0xsund, 600 m.; The Sag Fiord, 200 m.; Moskenstrommen, 
180 m.; Reine (Vest Fiord), from the stomach of cod; H01a (Vest 
Fiord) 250 m. ; Gaukvsero II, 250 m. 

I also found this species in the stomach of cod (Gfadus cal- 
larias) caught at Christiansund ' J % 1896 and at Sartore 28 /a 1898. 

Contributions to a knowledge of the Ostracoda of Northern 
Norway have especially been made by A. M. NORMAN*) and G. 0. 

'SAKS. 4 ) 



Cirripedia. 

The author determ. 

Lepas anatrfera, LIN. 
Moskenese (Lofoten), on a glass ball. 



Conchoderma auritum, 
Mehavn (Finmark) on Afvgaptera hoops fastened to Coronula 



diadema. 



Scalpdlum stroemi, M. SARS/) 
Tranodybet, 607640 m.; The Porsanger Fiord, 200 m. 

Balanus balanoides, LIN. 
Common on the rocks along the beach. 

Balanm crenatus, BBUG. 
The North Cape (1894). Is found in tolerably deep water. 

Halanus porcatits, da COSTA. 
Kvsenangen II, 90 m,; The North Cape (1894). 



l ) Crustacea of Norway, Vol. IV. 

*) Notei on some Oopepoda from Arctic Seas collected in 1890 by the 
Rev. Canon A. M. NOBMAN, F. K. B. By THOMAS SOOTT, F. L. 8. Ann. Mag. 
Nt. Hist. Ser. 7. Vol. XI. 

a ) Notes on the Marine Cruistracea Ostracoda of Norway. Ann. Mag. Nat. 
Hist. Ser. 6, Vol. VII, 1891, p. 108. 

4 ) Oversigt af Norgea marine Oatracoder, Kristiania. Vid. SeUk. Forh. 1865. 

a ) G. O. SABS determ. 
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Balanus hamerit ABCANIUS. 
R0st I, 120 m. 
The specimeiy was about 50 mm, in length. 



. SARS has 





collected some specimens, in the Sor0sund near Hammerfest, which 
were 90 mm. in length and 50 mm. in height. 

Several (possibly all) of the specimens collected at R0st con- 
tained a very large number of nauplius larvie ( a */ 1899). 

Vemuca strocmia, MULL. 
Common in all tiords. 

Coronula diadenia, LIN. 

Mehavn (Finmark) on the skin of Megaptera 
to WEI/TENEE,*) this species is a thorough cosmopolitan. 

Amphipoda. - 
J. SPARKE-SCHNEIDER determ. 
Remarks by tho author. 

Socarnes vahli, KR0YEK. 
Troldflordsund, 40 m.; Breisund, 100 m. 

Ambavia danielsseni, BOECK. 
The Skjerstad Fiord 111, 230 m.; Uro I (Vest Fiord), 200 
250 m. 

Aristias tumidus, K.R0YER. 
Reine (Vest Fiord), 150 m., juniares. 

Calisoma hopei, A. COST A. 3 ) 

Calisoma crenata, G. O. SAKS, Amphipoda, p. 53, PL XIX. 
Fig. 1. 

The Skjerstad Fiord IX, 80 m. 

Hippomedon denticulatus, BATE. 

The Salten Fiord I, 1520 m.; Napstrommen (Lofoten) 30 
40 m. 

Hipponieclon propinquus, G. O. SARS. 
Kvsenangen IE, 90 m. 

Qrchomene serratus, BOECK. 
Henningsvser I (Vest Fiord), 150 m.; The Tys Fiord I, 500 m. 

Orchomene amblyopa, G. 0. SARS. 
Mortsund I (Vest Fiord), 200 m. 

Orchomenella minuta, KR0YER. 
Troldfiordsund, 40 m.; Repvaag (Porsanger Fiord), 10 m. 

Orchomenella jringuiS) BOECK. 
Repvaag (Porsanger Fiord), 10 m. 

Trypho&dla*) horingi, BOECK. 

The Skjerstad Fiord II, 100185 m.; The Folden Fiord, 530 
m.; The Sag Fiord, 200 m.; Mortsund (Vest Fiord), 200 m,; lire 
I (Vest Fiord), 200250 m.; Malangen, 380 m. 

l ) Die Cirripedien der Arktin. Fauna arctioa von R6MBE und SCHA.UDIKN. 
Vol. I, p. 302. 

) Cf. NORMAM, British Amphipoda. Ann. Mag. Nat. Hist. Ser. 7, Vol. V, 
p, SKX). 

8 ) Cf. NOBMAN. On British Amphipoda, p. 205. 



> TON 



nas used the names ot SABS 



have\mde some alterations in this respect, as I have acted upon 
NOBMANS remarks in his revision of British Amphipoda. 

Uristefs umbon-atus, G. 0. SAKS. 
. Pseudotrypkosa wnltonata, G. O. SAKS. 

Reine (Vest Fiord) from tho stomach of cod. 

Anwnyx nnga-x, PHIPPS. 

Tho Saiten Fiord I, 15 20 m.; The Kirk Fiord II; The 
Kanstad Fiord, 3090 m.; The J0kel Fiord, from tho stomach of 
cod; Repvaag (Porsanger Fiord), 10 m. 



Haplonyx cicada^ FABH. 

Reine (Vest Fiord), from tho stomach of cod; Svolvaer (Vest 
), from the stomach of cod; Tho .T0kol Fiord 11. 



Chironcsimus fobruyni, HOEK. 

Kvsenangen II, 90 in. 

This species is previously known from The Barents Sea (HOKK); 
Lofoten, The Troiidhjem Fiord, Christiansurid (G. 0. SABS). 

Lcpid-ppccrcum ttmbo, GOKS. 

The Beier Fiord, 50 150 m.; llola (Vest Fiord), 150 m.; 
Stonnesbotn, 4080 m.; Tlie Jtfkel Fiord II, BO in. 

Leptophoorus fulratu$ f <i. 0. SABS. 

Malangen, 380 m. 

This species was previously known from Bohusleu and up to 
the coast of Nordland. The northern limit must now be taken to 
be Maiangen. 

Paraphoxua oculatu-s, G. 0. SARS. 
The Skjerstad Fiord VII, 490 in. 



a, IJILLJEBOBU. 



Ampelisca 
Kvsenangen II, 90 m. 



Ampelisca cschriehti, KK^YKB. 

The Beier Fiord, 50150 m.; The Skjcrstad Fiord IX, 80 
m.; The Kirk Fiord, 50 m.; The 0gs Fiord, 100 m.; The Kanstad 
Fiord, 3090 m. 

Ampelisc.a a'quicornis, BKUZELIUS. 

Malangen, 100200 m.; Kvamangen II, 90 m. The previ- 
ously known northern limit was Lofoten ; this must now be changed 
to Kvsenangen. 

Ampelisca amhlyops, G. 0. SAKS. 

Malangen, 880 m. 

This species was previously known from Bohuslen, and SARS 
has collected it in the Kristiania Fiord and the Trondhjom Fiord, 
Its northern limit must now be taken to be Malangon. 

Haplops tul-icola, LTLLJKBORG. 
The Kirk Fiord II, 50 m.; Malangen, 380 in. 



Stegocephalus in flatus, 
R0st, from the stomach of cod; Malangen, 380 m.; Ingohavet, 
300 m.; The Porsanger Fiord, 200 m. 
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Steyocephalus simili*, G. 0. SARS. 

The Skjerstad Fiord VII, 490 m.; Henningsvaer (Vest Fiord), 
from the stomach of cod; Malangen, 880 m. 

The most northerly place at which SABS has collected this 
species is Tjot0. Its northern limit must now be changed to Mal- 
angen. 

Andania abyssi, BOKCK. 

Malangen, 380 in. 

The northern limit must now be moved from Lofoten to Mal- 
angen. 

Amphilochtu* tenuimanus, BOECK. 

Malangen, 380 m. 

SAKS has caught this species at different places on the west 
coast right up to Sels0vik, which is a little north of the arctic 
circle. Its northern limit will now be Malangen. 

Metopa alder i, BATE. 
The Skjerstad Fiord XVI; The Tys Fiord, 500 m. 

Leucotkov spin'icarpa, ABILDGAAKD. 

Henningsvaer I, 150 m.; Tranodybet, 530 m.; Malangen, 380 m. 

SARS has found this form at different places on the south and 
west coasts of Norway as far up as the Trondhjem Fiord. Its 
northern limit will now be Malangon. 



f KR0YKR. 

Troldfiordsund, 40 m. Occurred in very large numbers and 
with young. 

Parocdiceroa lynwus, M. SABS. 

The Kanstad Fiord, 30 90m.; 8t0nuesbotn, 40 80 m. The 
southern limit for the species on our coast is, according to SABS, 
Appelvaer. 

Puroediceros pro^nnqints. GOES. 
The Beier Fiord, 50150 in.; Lyngen II, 250 in. 

Monocutodes sulmudus, NOKMAN. 

(Monaculodw falcatus, (>. O. SAHS). 
The Kirk Fiord III, 7080 m.; Ure 1 (Vest Fiord). 

Halimedon nmlluri, BOECK. 
Mortsnnd 1 (Vest Fiord), 200 m.; Gaukvaer0 II, 250 m. 

Halimedon aeiitifrons, G. 0. SARS. 
Mortsund I, (Vest Fiord), 200 m.; 6aukv&r0 II, 250 m. 

Halimedon megalops, G. 0. SARS. 
Repvaag (Porsanger Fiord), 10 in. 

Haliwadun brevicalcar, GOES. 
Malangen, 380 m. 

Bathymedon lonyimanutt, BOEOK. 
(Vest Fiord), 150180 m. 

Aceros phyllonyx, M. SARS. 

The Beier Fiord, 50150 in.; The Skjerstad Fiord I, 3050 
m.; The Salten Fiord, 200 in.; The Folden Fiord, 530 m.; Landego, 



200450 m.; The Kirk Fiord IV, 50 m.; Mortsund I, 200 in.; 
The 0gs Fiord I, 100 m.; The Kanstad Fiord, 30-90 m.; Gauk- 
vser0 II, 250 m.; St0nnesbotn, 4080 m.; The J0kel Fiord I, 100 m. 



Pleustes panoplus, 
R0sthavet, 700 m.; Repvaag (Porsanger Fiord), 10 m. 

Pttramphitoe pulckella, K.R0YER. 
The Skjerstad Fiord XVI, on Hydroida. 

Paramphitoe bicuspis, KHPYER. 
Troldfiordsund, 40 m. 

Paramphitoe /.(.?** tni/iv, G. O, SARS. 
Malangen, 380 m. 

Parapleustes latipcs, M. SARS. 

The Beier Fiord, 50 150 m.; The Skjerstad Fiord III, 230 
m.; The Kanstad Fiord, 3090 m. 

Epimeria cornigera, FATIR. 

The Sag Fiord, 200 m. 

The northern limit is thus changed from the Trondhjem Fiord 
to the Sag Fiord. 

Epimcna panmtun, M. SARS. 
Balstad (Vest Fiord), 150 m. 

As far as 1 know, this form has not previously been observed 
so far north as in Lofoten. 

Epitnvria tufarcultita, G. O. SABS. 
Malangen, 380 m. 

This species was not previously found north of the Trondlijem 
Fiord. 

Epwwria loricuta, G. 0. SABS. 

Malangen, 100-200 in.; Lyngcn II, 250 m.; SARS has collected 
this form at llasvig, West Finmark. Malangen is the southern 
limit for the species. 

Amnthozonv CMspldatu, LEPEOHTN. 
The Ogs Fiord, 100 m. 
The southern limit for this arctic form is the Trondhjem Fiord. 

Acanthonotowma serratum, FAKR. 

The Beier Fiord, 50150 m.; Grote, 0- 24 m.; The Kanstad 
Fiord, 3090 in.; St0nnesbotn, 4080 m.; Kvamangen, 340 m.; 
Troldfiordsund, 40 m. 

Jphimedia obeita, RATIIKE. 
Balstad (Vest Fiord). 

Syrhoe crenulata, GOES. 

The Beier Fiord, 50150 m.; The Skjerstad Fiord II, 100 
185 m., The Skjerstad Fiord III, 330 m 

Pardalisca cuspidate, KR0YER. 
The J0kel Fiord, in the stomach of cod. 
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Pardalutca abym, BOECK. 
Ingphavet, 300 m. 

Eusirus minuius, G. O. SAKS. 

Malangen, 880 m. 

This species had previously only been found by SAKS at Rod- 
berg in the Trondhjom Fiord. 

jRhacotropw acukata, LKPECHIN. 
Ing0havct, 300 m.; The Porsanger Fiord, 70 m. 

Rtiacotrojris heller i, BOECK. 

The Skjerstad Fiord II, 100185 m.; The Skjerstad Fiord 
IV, 330 m.; The Skjerstad Fiord VII, 490 m.; Tho Polden Fiord, 
530 m.; Malaugen, 380 in.; Lyngen II, 250 in.; Kvienangen, 
300-343 in. 

Rhacotropis macropus, G. O. SAKS. 

Tho Salten Fiord II, about 200 m.; Tho Skjerstad Fiord IV, 
330 m.; 0xsuud, 600 m.; Mortsund (Vest Fiord), 200 in.; Trano- 
dybet, 607640 m. 



Idundla wijuicoruw, G. O. SAHS. 

Kvaenangen, 300 ;U3 in. 

This species has on the coast of Norway previously only been 
collected in the Varanjror Fiord (NOUMAN, G. O. SAKS). The occur- 
rence in Kvftiiangcn is thus very interesting. 



inermis, G. O. SAKS. 
Mortsund I (Vest Fiord), 200 in.; The Sag Fiord, 200 in. 

HfMrm/ets fulvocincttix, M. SAKS. 

The Skjerstad Fiord IV, 33()m.; Broltcsne* - -Ski-oven, 350 
400 m.; Risvjerflaket, 150 -180 mi; The Sag Fiord, 200 m.; Kvaen- 
angen, 300343 m. 

Apherusa trid<mtattt f BUUZKLHTB. 
Troldflordsund, 40 m. 

Calliopiw luwiusctdus, KKUYEU. 
Repvaag (Porsanger Fiord), 10 m. 

Paratylus swammerdami, II. MILNK-KDWAKDS. 
Troldflordsund, 40 in. 

Mdphidippa bo waits, BOKGK. 
Malangen, 380 m. 

Amathilla homari, FABR. 
Balstad (1897); The North Cape (1804); Svaerholt (1894). 

Oammavus locusta, LIN. 

R0st II, 150m.; Balstad, 30 40 in.; Heine, from the stomach 
of cod. 



Mellta dentata, Kn0YEit. 

The Skjerstad Fiord IV, 330 ro.; Troldflordsund, 40 m.; The 
Fiord II, 80 in. 

.Lilljeboryia paUida, BATE. 
Ure I (Yest Fiord); Malangen, 380 m. 

Lilljeborgia fissicornia, M. SAKS 
The Sag Fiord, 200 m.; Malangen, 380 m.; Lyngon III, 300 m. 



ms erytltrophtluibmt, LIM..I KUOIUI . 

Rostlmvet, 700 m. 

This form had not previously been collected so far north a,s 
the Troudhjem Fiord. It was therefore remarkable to find it on 
the 08th degree of latitude. 

AwphltluK ntbrirata, MONT. 

'Balstad (1807); Heniiingsvsp-rstromincn (Vest l^iord), 2040 m.; 
6r0t0, 0-24 in. 

jMJH/ro(wnif anynpw, \\ UOYKK. 

Rosthavet, 700 in.; Ingohavet. 300 m.; Ropvaag (Porsanger 
Fiord), 10 m. 

Isrhi/t'ocvntti mhiutns, 1 ^i LL.I KDOHY j . 
The Slgorstal Fiord XVI. j 



Ench ton in* aluliht*, TK M VL i-rn >x. 

Iug0havet, 300 m. 

This species is, according to SAK* ,,not unlreqiu-ntly oil' the 
south and west coast of Norway". Its northern limit will now be 
the sea off' Ingo. 

(Jnviola hmcnpitf, KHOVKU. 
Rosthavet, 700 m, 

On the coast of Norway, this form had, hitherto, only boon 
observed in tho Varangor Fiord. 



t. HOKCK. 

Tho Skjerstad Fiord XVI; Malangcn, ;J8() m.; Ingohavet, 300 
m.; Brcisund, 100 m.; The Porsanger Fiord, 70 m. 

Caprc.llu septentrionalis, KHOY KM. 
Breisund, 100 m.; Tho North Cape (189t). 

Cnpretln uwnowra, G. O. S A us. 
The North Caj)e (1894). 

i^ LUTKK.V. 



On Megaptera hoops at Mehavn. 



Literature concerning the Amphipoda of Northern Norwiy: 

A. M. NORMAN, Notes on the Natural History of East Fin- 
mark. Ann. Mag. Nat. Hist., ser. 7, Vol. X, p. 479483. 

J. Bi'AitRE-SciiNKiiiKK, Unders0gcLser af dyrlivet i de arktiske 
fjorde. Troms0 mus. aarsh. 14. 

G, O. WAHS, Crustacea of Norway, Vol. 1. 



It is worth noticing that tho majority of the Amphipoda men- 
tioned in the foregoing list were caught in the winter. In the list 
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O, NorcigHard. 



only th(3 localities and depths are given, but the dates of cateh 
may be found in the list of dredging stations. 



Isopoda. 

,J. tS'PAKUK HCHNEWKK detenu. 

ApsMidw 8pi.no$Hs, M. SAKS. 
(iaukviero; l r re 1 (Vest Fiord), 200250 m. 

-ft//// psora, LIN. 

Balstad. 150 m.; Mortsnnd (Vest Fiord); Skroven (Vest Fiord), 
200400 m. 

JRyn ventrosa, M. HARS. 
Iniwhavet. ^00 in.; two .specimens, one of them with ova. 

Idothftt baltica, PAI.LAS. 

H01a (Vest Fiord), from the stomach of cod; Stonnesbotn, 40 
80 m.; Kvapnangeii, 300343 m. 

Idothea cniftryinuta. FABH. 

8tene in 130, several specimens from the stomachs of cods; 
Troldtiordsnnd, 40 m. 

Astaeilhi lo-nyicornitf, Sown. 
R0sthavet. 700 m. 

Janlra mttculosn, LEACH. 
The Tys Fiord 1, 500 in.; Malangen, 380 m. 

Munna fabricii, KR0YEK. 1 ) 
Repvaag (Porsan#er Fiord), 10 m. 

Munn&pnia typica, M. SAKS. 

Several places in the Skjerstad Fiord; The Folden Fiord, 530 
m. ; Landego, 200450 m.; Malangen, 380ra.; Lyiigen II, 250 in.; 
Lyngen III, 300 in.; Kvaenangeii, 300343 m. 

JSurycope eornuta, G. O. 8 A us. 

The 8kjcrstad Fiord IV, 330 m.; The Skjerstad Fiord VII, 
490 m.; The Folden Fiord, 530 m.; The Sag Fiord, 200 m.; Trano- 
dybet, (JOT 04om.; Malangen, 380m,; Lyngen II, 250 m. ; Kveen- 
angen,'300 343 m. 



Concerning the Isopoda of northern Norway, reference should 
be made to NORM AN*) and G. O. SAR8. 3 ) 

Cuwacca. 

G. O. SABS determ. 



Lamprops fasciato, G. 0. 
Repvaag (Porsanger Fiord), 10 m. 



, Tvu0YKR. 



Lcucon 
Malangen, 380 m. 

*) G. O. SAKS determ. 

a ) Notes on the Natural History of Ennt Pinmnrk. Ann. Mag. Nat. Hist. 
er. 7, vol. X, p. 478. 

3 ) irtfacin ff NoiM-ny, vol. II. 



Eudorella emarginate, KR0YER. 
The J0kel Fiord, 80 m. 

JMwtylis rathkei, Kn0YJSR. 

Several places in the Skjerstad Fiord; Moskenstrommen, 200m.; 
The Kirk Fiord (several places); Ure I, 200 250 m.; Mortsund I, 
200 in.; Malangen, 100200 m.; The Porsanger Fiord, 200 m. 

Diasttjlls goodsiri, BELL. 

Malangen, 100200 m.; Lyngen II, 250 m.; The ,T0kel Fiord 
I, 100 m. 

It has never previously been noticed so far south as Malangen. 
It was, however, known from Kvaniangen (Aurivillius, SCHNEIDER), 
the Porsanger Fiord (G. C). SAHS) and from the Yaranger Fiord 
(M. SAHS). 

Campylaspis rubmmda, LILLJKBOKG. 
Mortsund I (Vest Fiord), 200 m. 

Literature :-~G. 0. SAKB, Crustacea of Norway, Vol. III. 
A. M. NOBMAN, Notes on the Nat. Hist, of East Finmark. 
Ann, Mag. Nat. Hist. Ser. 7, Vol. X, p. 478. 

CAUL ZIMMKH, Die arktischeu Cumaceen. Fauna arctica, Bd. 1. 



Schizopoda. 

The author detenu. 

Borewnysiifs trid-eni* f G. O. 

The Skjerstad Fiord VII, 400 m.; The Folden Fiord, 530m.; 
0xsund, 000 ra.; Traiwdybet, 040 m.; Malangen, 380 m. 

NORM AN 2 ) has caught this form in the Trondhjem Fiord, and 
G. 0. tf Atts 8 ) in the Vest Fiord. 

Malangen is thus the most northerly place at which this species 
is found. 

Erythrops got : M^ G. O. SABS. 
The Hlyerstad Fiord IV, 330 m.; The J0kel Fiord I, 100 m. 

Erythrops serrate, G. 0. SAUS. 

Mortsund I (Vest Fiord), 200 m.; Ure I (Vest Fiord), 200 
250 m. 

Erythrops dbyssorum, G. 0. SAKB. 

The Skjerstad Fiord IV, 330 m.; The Skjerstad Fiord VII, 
490 m.; Mortsund I, 200 m. 

Pseudomma roseum, G. 0. SAKS. 
Malangen, 380 m. 

Pseiidomma truneatum, E. J. SMITH. 

Lyngen II, 250 m, 

G. 0. SAKS has caught it in the Bug0 Fiord, a branch of the 
Varanger Fiord. 

The southern limit for the species will now be the Lyngen 
Fiord. 

>) IJoreoinysis arctica and Hcmimysis abystncola are included among the 
plankton fonnH. 

9 ) A Month on the Trondhjem Fiord. Ann. Mag. Nat. Hurt. Ser. 6 t VoL 
XIII, p. 274, 

8 ) Monographie over Novgea Mynider, h. Ill, p. 17. 
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Parerytkrops dbesa^ G. O. SABS. 
The Sag Fiord, 200 m.; Mortsund I, 200 m. 

Amblyops abbreviate f G. O. SAKS. 
The Skjerstad Fiord VII, 490 ID. 

Mysid^psls didelphys, NORMAN. 
Reino I (Vest Fiord), 150 m. 



Mysideis insigni*, G. 0. 
The Skjerstad Fiord, 330 m.; lire I, 200 250 m. ; the moutli 
of Raftsund, 250300 m.; Maiangen, 380 in. 

Mysi& mixtu, LILLJEBOUG, 

The Beier Fiord, 50-150 m.; The J0kel Fiord II, 80 m.; 
Steunesbotn, 4080 m. 

Macromytiiti inermis, RATHKK. 
Balstad (Vest Fiord). 

Dccapoda. 

The author dcterm. 1 ) 

Pcutiphwa tarda, K.R0YEU. 3 ) 

Landogo, 200450 in.; 0xsund, 000 in.; Malangen, 3HO m. 
A female from Maiangen ( w /4 1891)) was carrying eggs without- 
ocular spots. 

Pandalus annuliwrnis, LEACH. 

The Beier Fiord, 50 150 m.; The Salten Fiord 1, 15 20 m.; 
The Skjerstad Fiord I, 3050 m.; R0st IT, 150 in.; Moskenstroin- 
men, 200 m. ; Balstad, 30 m.; Henningsvan'strommen, 2040 m.; 
the mouth of the Raftsund, 250300 in.; The Kanstad Fiord, 
3090 m.; Maiangen, 100200 in.; St0nnesbotn, 4080 in.; 
Kvsenangen, 300343 m.; BreLsund, 100 m.; Mehavn (1894). 
Females bearing eggs with ocular spots were observed on 
14 A 1899, Maiangen, 
lf) A Stonnesbotn, 
31 A' 1900, the Beier Fiord. 

Pandalus borcalis, KR0YKK. 

The Beier Fiord, 501*50 m.; Landego, 200450 in.; The 
Salten Fiord II, 200 m.; The Skjerstad Fiord 11, 100185 m.; 
Balstad, 150 m.; The 0stnes Fiord, too m.; the mouth of the Raft- 
sund, 250300 m.; The Kanstad Fiord, 3090 m.; Lyugon III, 
300 in.; The Porsanger Fiord, 200 m. 

Females bearing eggs with ocular spots were observed on 
6 / 4 1900, Salten Fiord II, 200 m. 

Pandalvs propinqvus, G. 0, SARS. 

Balstad, 150 m.; Arno, 300400 m.; The Salten Fiord It, 
320-380 m.; The Tys Fiord I, 500 m.; Maiangen, 100200 in. 
Females bearing eggs with ocular spots occurred on 

u /4 1899, Maiangen, 100200 m. 

This species hat not previously been noticed north of Lofoten, 
Maiangen must now be looked upon as its northern limit. 

Pandalus platyceros, BRANDT. 
(= JP. leptorrhyncus, KINAHAN). 

The Salteu Fiord II, 320380 m. 



*) In doubtful cases Prof. G. O. BARS ban identified. 

*) Thla spccioH ia also included In the plankton forms, vide present work, 
p. 87. 



RATHKK. 

The Beier Fiord, 50-150 in.; The Walton Fiord 11, :j-JO -380 
m.; The Folden Fiord, 530 in.; The Sag Fiord, -200 m.; Traiw- 
dybet, 607640 m.; Balstad, 150 m.; Mortsund I. 100 in.; Urc I, 
200250 m.; Henningsvu'r 1, 150 in.; Skrovcu, 200400 in.; 
The Ostnes Fiord, 100 m.; the mouth of the Kal'tsund, 250300 
in.; Gaukvajr0 11, 250 m. ; Malanfron, 380 in. 

Females bearing o^g's, without (irular spots, occurred on 
23 /a 1900, The Ostnes Fiord, 100 in.; 
2rt A 1900, Kalstad, 150 in.; 
Sl /a H>00, The Beier Fiord, 50100 in.: 
V* 1000, The Saltoii Fiord II, 320 30 in. 
The species is now in Maiangen, whioh must now be considered 
as its northern limit on our coast. 

Cnridion uonlwri, I>ATK. 

Steno (Vest Fiord), 120200 in.; ll^nniu^svwr, 15o m. 
G. O. 8ARH 1 ) says that the species is found ripht up to the. 
Varanger Fiord. 

Srlf-rocnini/on //orrv/x, Puis. 

The Skjerstiwl Fiord XVI; The Skjerstati Fiord IX, 30-40 in.; 
(irot0, 624 in.; The Kanstad Fiord, 30 --40 m.; Troldliordsund, 
40 in.; Breisund, 100 in. 

Females bearing ctrgs with ocular spots occurred on V.i 1900, 
the Skjerstad Fiord IX, 30 40 in. The Skjerstad Fiord is, as 
far as is known at present, the southern limit for this species, but 
it is probable that its distribution extends further south. 

Cranyon Minifon. Lix. 

Females bearing eggs, without ocular spots, occurred on 
7 / 4 1000, Groto, 24 m. 

Crtinrjon altnttni, KINAHAN. 

The Ueier Fiord, 50150 in.; Host II. 150 m.; Svolvier, 
(1894); The (jstues Fiord; The Kanstad Fiord. 8090 in.; Stunes- 
botn, 40-80 m.; Mehavn (1894). 

Females bearing eggs, without ocular spots, occurred on 
8l / 1900, the Beier Fiord, 50150 in. 

Pontfiphihiit MhinuldtitSf M. HABS. 

Mortsund, 100 m. (2 specimens, about 12 mm. in length); 
Balstad, 150 in. (1 Female bearing eggs without ocular spots). 

Poritophilu** ??o/ < m//Vv/,v, M. ^A-KS. 

The Beier Fiord, 50150 in.; Arn0, 300400 ra.; Landego, 
200450 m.; The Halten Fiord II, 320 - 38O in.; The Skjerstad 
Fiord IV, 830 in.; The Hkjerstad Fiord VIE, 400 m.; The Folden 
Fiord, 530 m.; Oxsund, (>0() m.; The Sag Fiord, 200 m.; Mosken- 
str0mmen, 200 m.; Balstad, 150 m.; Mortsund I, 200 m.; Brettes- 
nes-Skroven, 350400 m.; tho mouth of the Raftsund, 250300 
m.; Tranodybct, (507640 m.; Gaukvsero 11, 250 in.; Maiangen, 
380 m.; Ijyngeii III, 300 m. 

Females bearing eggs occurred, without ocular spots, on 

32 /3 1899, Mortsund I, 200 m.; 

f '/4 1900, The Salten Fiord, 320380 m.; 

17 A 1899, The Sag Fiord, 200 m., 
with ocular spots, on 

lfl / 1900, Balstad, 150 in.; 

B A 1900, The Salten Fiord, 320380 m. 

J ) Crustacea II, p. II, The Norw. North. Ail. Kxp. 



srptemcfirinata, SABINK. 
The Beier Fiord, 50-150 in.; The Skjerstad Fiord I, 3050 
m.; The Skjerstad Fiord II, 100-185 m.; The Kirk Fiord 11, 50 
rn.; The Ostnes Fiord, 130 in.; Stoncsbotn, 40 -80 in.; Lyngen II, 
250 m.; The ,T0kol Fiord I, 100 m.; The J0kol Fiord 111, 100m,; 
The Porsanger Fiord, 200 in.; The Kjollo Fiord (1894); Mehavn 
(18V) 4). * 

Females bearing- eggs with ocular spots occurred on 
<Jl /4 18^0. The ,J0kel Fiord, 100 in.; 
- 7 /i 1899. The Porsanger Fiord, 200 in.; 
'-/4 1900. Tho Skjerstad Fiord, 30 50 m. 

var. ftarsi, SMITH. 

The Beier Fiord, 50150 m.; Balstad, 150 in.; Stene (Vest 
Fiord), 120200 in.; Malangen, 100-200 in.; KvaMiangen II, 90 
m,; Breisund, 100 m. 

Females bearing eggs with ocular spots occurred on 
14 A 1H99, Malangen. 100200 in. 



yti' yaimardi, M. E 
The Beier Fiord. 50-150 in.; The Salton Fiord 1, 15 20 in.; 
The Skjerstad Fiord IX, 30 50 in.; Gr0t0, 624 in.; Napstrom- 
inen (1890), 30 40 in.; The Ostnes Fiord I, 30 m.; Risvarflaket, 
150180 in.; The Kanstad Fiord, 3090 m.; The Jokel Fiord I, 
100 m.; Troldfiordsund, 40 in.; The Porsanger 'Fiord, 200 m. 
Females bearing eggs with ocular spots occurred on 
l % 1899, Kisvwrflaket, 150-180 in.; 
l7 /a ~ , Kanstad Fiord, 3090 m.; 
20 /4 , .Jokol Fiord I, 100 m.; 
r '/4 , Troldfiordsund, 40 in.; 
8a /a 1900, The Ostnes Fiord I, 30 in.; 
V 4 , The Skjerstad Fiord IX, 3050 m.; 
ft /4 - , The Salteri Fiord I, 1520 m.; 



7 /4 



, <r0t0, 0-24 m. 



Hippolyte pitaiola. KIIOYKR. 

The Salten Fiord I, 15 -20 in.; Balstad (J 890), 30m.; Trold- 
fiordsuud, 40 m.; Breisund, 100 m. 

Females bearing eggs, without ocular spots, occurred on 
2ft /4 1899, the Breisund, 100 m. 

Jlippolyie htrgida. KIUJYKR. 
The Ostnes Fiord, 30 in. 

H'tppolytt-' fipmm, Sow. 

The Beier Fiord, 50150 m.; The Skjerstad Fiord IX, 30 
40 in.; The Skjerstad Fiord XVI; Heine 1, 15Q m.; Balstad, 150 
in.; Hcnningsrarstiwimen, 2040 m.; The Kanstad Fiord, 30 
90 ra.; Gaukvapr0 II, 250 m.; Malangen, 380m.; St0nesbotn, 40 
80 m.; Lyngeu II, 250 m.; Kvamangen II, 90 m.; The Jokel 
Fiord, III, 100 m.; Troldflordsund, 40 m.; Breisund, 100 m. 
Females bearing eggs with ocular spots occurred on 
2l /4 1899, The J0kel Fiord, 100 m.; 
2& /4 1899, The Troldfiordsund, 40 m.; 
;{ /4 1900, The Skjerstad Fiord, 30-40 in. 

Hippolytv lilljeborgi, DANIKLSSKX. 

(= 1?. secunfronx, KOKMAN). 

The Boief Fiord, 50150 m.; The Skjerstad Fiord III, 230 
m.; The Skjorstad Fiord IV, 330 m.; Tho Skjorstad Fiord X, 



1030 ra.; The SJgerstad Fiord XIII, 110 m.; The Oxsund, 600 
m.; The Sag Fiord, 200 m.; Landego, 200450 m.; The Kirk 
Fiord 111, 70 80 m.; Mortsund, 200 m.; The 0stnes Fiord, 130 
m.; Malangen, 380 m.; The Porsauger Fiord, 70 m. 
Females bearing eggs with ocular spots occurred on 

8 % 1900, Landego, 200450 m.; 

-/4 , The Skjerstad Fiord III, 230 m.; 

% , The Skjerstad Fiord X, 1030 m. 



polaris, SABIKE.. 
The Beier Fiord, 50150 m.; The Skjerstad Fiord III, 230 
m.; The Skjerstad Fiord X, 1030 m.; The Skjerstad Fiord XVI; 
The Tys Fiord I, 500 m.; R0sthavet, 300500 m.; Moskonstrom* 
men, 200 m.; The Kirk Fiord III, 3050 m.; The Ogs Fiord I, 
100 m.; The Kanstad Fiord, 30 -90m.; Tran0d.ybet, 450 530 m.; 
Htenesbotn, 4080 m.; Malangon, 100200 m.; The Jokel Fiord 
III, loo m.; Ingohavet, 300 m.; Breisund, 100 m.; The Porsanger 
Fiord, 200 m. 

Females bearing eggs with ocular spots occurred on 
-Va 1899, The Tys Fiord I, 500 m.; 
I4 /4 , Malangen, 100200 m.; 
27 A , The Porsanger Fiord, 200 m.; 
2 /4 1900, The Skjerstad Fiord II, 230 m.; 
4 /4 , The Skjerstad Fiord XVI. 

At several of the foregoing stations, males were found, these 
have been described as a separate species (H. borealis). In all of 
them the rostrum was without teeth or a slight indication of such 
could be seen. The lowest corner of the fore edge of Cephalo 
| thorax was rounded. 

BythQvari* nmplwirostris, G. O. SAKS. 
Trau0dybet, 607-040 m. ; Malangen, 100200 in. 



leis pyymcea, G. O. SARS. 
The Folden Fiord, 530 m.; Tranodybet, 607640 in. 
At the former place females bearing eggs, without ocular spots, 
occurred on % 1900. 

Eupayurwi bernhardtts f LIN, 

Tho Salten Fiord I, 1520 m.; Gn>to, 6 24 in.; Napstrwn- 
men, 3040 m.; Svolvaer, 1520 m.; Troldflordsund, 40 m. (2 
small specimens). 

Females bearing eggs with ocular spots occurred on 
B /4 1900, The Salten Fiord I, 1520 m. 

.- l Eupayurus pttbescetw, KR0YEK. 

The Beier Fiord, 50150 m.; The Skjerstad Fiord IX, 30 
50 m.; The Skjerstad Fiord XVI, 10-100 m.; R0st I, 120 m.; 
Moskcnstr0mmen, 200 m.; Reinc, 150 m. ; Balstad, 150 m.; Stone 
(Vest Fiord), 120-200 m.; The 0stne* Fiord, 20m,; Digermulen, 
100150 m.; Grot0, 624 in.; The Kanstad Fiord, 3090 m.; 
Gaukvaw II, 250 m,; Malangen, 100200 m.; Kvaenangen II, 
90m.; Troldfiordsund, 4.0m.; Ing0havet, 300 m. ; Breisund, 100 iiu; 
The Porsangor Fiord, 200 m.; Sv^rholt (1894). 

Females bearing eggs with ocular spots occurred on 
14 A 1899, Malangen, 100200 m.; 
' Ji /4 , Ing0havet, 300 m.; 
3S /4 Breisund, 100 m, 

Lithodes mma. LIN. 
Malangen, 100-200 m.; The Kj011e Fiord (1894). 
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Ctalatiica nexa, EMBUETON. 
Balstad, 20 m.; Henningsvaerstrommen, 2040 m. 

Oalaihea dispersa, ,/BATK, 

The Beier Fiord, 50150 m. / 

As far as I know, this specie/ has not previously been found 
north of the arctic circle. The 1/eier Fiord must now be considered 
to bo its limit to the north. / 

Galathea intermedia, LILLJEBORG. 
Henningsva^rstr0mmen, 20- 40 m. ; Svolva>r (1894). 

Galathodcs tridental-us, ESMAHK. 
The Tys Fiord I, 500 m.; Tranodybet, 450530 rn. 
At both places, the species was found on Lophohelia bottom. 
Tran0dybot is the northern limit, as far as is known at present. 

Atun\da ruyosa, FABU. 

The Beier Fiord, 50150 m.; Arn0, 300400 m.; Landego, 
200450 in.; The Salten Fiord II, 320- 380 in.; The Folden Fiord, 
530 m.; The Sag Fiord, 200 m.; The Tys Fiord I, 500 m.; 
Moskenstrwiimen, 200 m.; Reine, 150 m. ; Balstad, 150 m.; 
Mortsund I, 200 m.; Uro 1, 200 250 m.; SvolvaT (1894); Bret- 
tesnes Skroven, 350-400 in.; DigermuUm, 100 150 m. ; Gauk- 
van'0 II, 250 m.; Malangen, 100-200 m.; Lyngen TIT, 300 m. 
Females bearing ejr^s without ocular spots occurred on 
1B /a l^^'^ Brettesues Skrovei), 350400 m.; 
u /4 , Iritftfhavet, 300 m. 
3rt A , Balstad, 150 m. 

Muni da him unana , G. (). SAKS. 

The Folden Fiord, 530 m.; Oxsund, GOO m.; The Tys Fiord, 
500 m. ; Brettesues- Skroven, 350 K)0 m.; Tran0dyb^ 607 
040 m. 



Pantopoda. 1 ) 

Dr. ArrKLL0i% Bergen, determ. 

P-ycn oyon um li tor ale. 8 f r Jio M . 

Skjorstadfiord 111, 230 in.; KYU- nan iron, 300 343 m. ; ,T0kcl- 
liord 11, GO m. 



rimilaria* ( ioonsiu. 
Skjcrstadiiord X, 1030 in.; Halstad, 30 in.; Napstrommen, 
3040 in. 

Pt*widop(dlc'tw upli'ripcti, FA UK. 

Napstr0mmeu, 30 40 in.; Stone.sbotn, 4O so in.; llammerfest 
(1894); Troldflordsund, 40 m.; Nordkap (184). 

Nymphwt i, ylaria lc, [ * \ L r ..; K 1 1 < > u ( \ . 
Mehavn (1894). New for the Norwegian fauna. 

Nt/mplwn (jromtii'1's, FA Bit. 

O^siiord, loo m.; Troldliordsund, 40 in.; Nordkap (1894); 
Hva'i-holt (1894). 

Ny-wph on m ixtu ?// . K R< ) v i-; i< . 
Kirkflord 11, ca. 50 in. 



'x, G. (). S A us. 
Morsdaltiord, 50 m.; Malangen, 380 m. 



is, LIN. 

The jMisvivr Fiord (arm of the Skjcrstad Fiord), 10 50 in. 
(1 female carrying eggs). 



coardahtx, TJX. 

The Misvaer Fiord, 10 5o in.; Tho Salten Fiord I, 1520 ra.; 
Host II, 150 m.; Moskonstrommen, 90 in.; The Kirk Fiord III, 
7080 m.; Balstad, 15- 30 m.; Stone in B0, from the stomach of 
cod; Malangen, 100-200 in.; Stonesbotn, 4080 m.; The J0kel 
Fiord, 100 in.; The Porsanger Fiord, 200 in. 

Portunus depurutor, LI.N. 

The Salten Fiord I, 1520 m.; Troldflordsund, 40 m. 
As far as I know, this species has not previously been found 
so far north. 

Pvrtunus hokatw, FABH. 

Stene in !B0 (Vesteraalen), from the stomach of Fleuroncctes 
platctisa. 

It is not likely that this species has been previously noted 
from Lofoten. Its northern limit must now be taken to be Vestcr- 
aaleri. 

Portunus pimUw, LEACH. 

Mortsund II, 200 m. 

This is also a new species for Lofoten. 



Ny-mphmi xlrtmti, KIU<VKH. 

Morsdalliord, 50 ~- 1.50 m. ; Halstad (Lofoten ) ; Kisvivrtlakot, 
150180 in.; Kanstadiiord, 30 DO m.; Arno, 300-400 rtu; Ost- 
ncsliord, 5070 rn.; Jokelllord III, 100 rn. 

Nyinphon Mfimiin, WILSON. 
Foldenfiord, 530 in.; O^stiord I, 100 ra.; Malan^ou. 100200 in. 

Chwtoiii/mphon hirt'tpctt, BJM.L. 

lUilstad (Lofoten), 10- 35 m.; Malangen, 100 200 in.; .lukol- 
iiord III, 100 m. ; KvaMianiren .If, 9t)m.; Broisund, 1 00 in. ; Nord- 
kap (1894); Porsan^orfiord, 200 in. 

Chcetonymplwn (ip'moxu-m , ( I < xrnsi H. 

Arn0, 300 400 m.; Saltonfiord II, 320 3HO in.; Morsdaltiord, 
50150 in.; Roinc I (Lofoten), 150 in.; Malangen, 100-200 m. 

Tunicata. 

Synascidiae. 

\i. HiinTELDT-KAAH, Kristiaiiiii, detenu. 

Aplid'wps'is sarsi, HUI.TF.-.KAAS. . 
llammerfest (1894). 

According to HuiTFKLDT-KAAs 2 ) tills species has previously 
boeu collected by M. SAUS at Kristiansund and Hcian. 

A mar ou chnn mutafrile, M. WAKH. 

Hammerfost (1894); Troldflordsund, 40 m. 

SAKB collected his specimens too at llammerfest. 

) Cf. O. O. HAHS, r.ycuogoniaoH. The Norw. North Atl. Kxp. 187tt -78. 
2 ) Tho Norw. North Atl. Kxp. Hynacidin t p. 15. 
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O. Nordgftard. 



Ascidiae simplices* 

Dr. II. HAUTMKYEII, Berlin, and Dr. JOHAN KIASR, Kristiania, 

determ. 

Oiona intetitinalis, LIN. 

Moskenstr0mmen, 90 m.; The Tys Fiord I, 500 m.; Sundew 
(1807) in the stomach of cod. 

According to KIJKR,') the species occurs all along the coast 
of Norway. It has however, probably never before been collected 
at a depth of 500 m. At several places in Lofoten, 1897 in 
March and in April, I found Oiona in the stomach of cod. 



Aswdia ge1atinosa f 

Mortsund I, 200 in.; Tranodybet, 607640 ra.; 0xsund, 600 
m.; The Sag Fiord, 200 in. 

IlARTMEYEB 2 ) mentions this species as being found at Troms0, 
which is, 1 believe, its most northerly locality. 

Axcidia prunum, 0. F. MULL. 
The North Cape (1894). 

Asridia conch ilcga, 0. F. MULL. 
Mortsund I (The Vest Fiord), 200 m. 

Styela rustica, LIN. 
Svolvaer (1894). 

Dendrodoa aggregata, RATHKE. 

Henningsvjflr (from stomach of cod); Troldfiordsund, 40 m.; 
Breisund, 100 m.; Nordkyn (1894). In the Breisund this species 
was so abundant that it almost filled the dredging-net after a 
short draw. 

Polijcnrpa libera, KL^KR. 

The Skjorstod Fiord IV, 330 ra. 

Ki^EH a ) writes: Found only in Komag Fiord, 0x Fiord and 
at Vads0." This species must be considered as an arctic one. The 
Skjorstad Fiord is its southern limit, as far as is now known. 



Cynthia echinata, LIN. 



Nordkyn (1894). 



Pisces. 

Prof. COLLETT and the author determ. 



marinutt, LIN. 
"/ 1897. Sunder0 in Vesteraalen, from the stomach of cod. 

Ccntrukrmichthys uncinatu*, RKINH. 

3l /3 1900, The Beier Fiord, 50 in. (several specimens); V* 1899, 
Heine, 100 m. (1 specimen); 14 A 1899, Malangen, 100200 m. (1); 
1S A 1899, St0nesbotn, 40-80 m. (1); 25 A 1899, Breisund, 100 m. (1). 



Centridermichthys hamatm, 
V 1899. Henningsvger, 150 m. (1); 2 % 1899, The J0kel Fiord 
II, 80 m. (1); 34 A 1899, Ing0havet, 300 m. (1); 2ft /4 1899, Brei- 
sund, 100 m. (4). 

l ) The Norw. Atl. Exp, A List of Asoidiae simplices, p. 3. 

a ) Holoaome Aacidien, p. 8H. Moeresfauna von Bergon. 

9 ) The Norw. North Atl. iJxp. A List of Norwegian Ascidiae aimplices, 
p. 12. 



Triglops pingelif REINH. 
26 /4 1899. Breisund, 100 m. (1). 

Coitus scwyius, LIN. 
Svserholt (1894); 2 % 1896, Nap'stmnmen, 40 m. 

Cottunculus micropa, COLLETT. 
*/ 1899, The Lyngen Fiord U, 250 ra. (1). 

AyonuH cataphractus, LIN. 
S5 /4 1898, Breisund, 100 m. (1). 

Chirolophis galerita, LIN. 

3 A 1900, The Skjerstad Fiord X, 1030 m. (several specimens). 
At the mouth of the Misvser Fiord, we got the dredging bag full 
of Lithothamnia^ in whose openings a multitude of animals were 
hidden, there were ophuirides, asterides, worms, molluscs, crabs etc. 

Among these stone algae which are generally called ,,ruggel" 
by the Norwegian fishermen, many specimens of Chirolophis galerita 
were found. Some lumps of ,,ruggel" were left lying on the deck during 
the night. The next morning, I broke up one of the lumps, and 
a living specimen of Chirolophis came into view, it had so to 
say spent a night on ,,dry land". When at rest, this fish bends 
the back part of its body sideways. 

Litmpenm lumpretlform'is, WAHLK. 
Sl /a 1900. The Beier Fiord, 50 m. (1). 

Anar-rhichas Input, LIN. 
33 /4 1890. Balstad. 

Contents of stomach : (tyhiuroidca, Onupkls eonchylega, 
Buccinum undatum, Eupagurus 



Crytitallogobim Uncarts, DihB. A Koii. 

10 A 1899. The Trold Fiord in Lofoten, several specimens from 
the stomach of Gadus callarias. The cod was 40 cm. in length. 

Pleuroncctes cynoglowm, LIN. 



16 A 1899. St0nosbotn, 5080 in. (3). 

Plfiuronectes platcssa, LIN. 

l /4 1899. Stenc in 130 (Vesteraalen), several large specimens, 
with stomach and intestines full of shells (Pecten) and Echinoder- 
mata. There were also Polychceta, Eupagurus pubescens, Portunus 
holaaius etc. 

Flatyvomatiohthys hippoglossoides, WALB. 
2 % 1896. Balstad, from the stomach of cod. 

Drepanopsetta platessoides, 0. FABR, 
81 A 1900. The Beier Fiord, 50150 m. (several specimens). 

Oadus aegle finus, LIN. 

2 % 1897. Heine, one specimen (28 cm.) from the stomach 
of cod. 

I have written something about the food of the haddock in 
my paper: Contribution to the Study of Hydrography and 
Biology on the Coast of Norway", p. 17. 

Gadus callarias, LIN. 

At several places we caught cod and examined the contents 
of their stomachs, we also bought some for the same purpose. On 
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10 /4 1899, wo examined some cod which had been caught at Stene 
in B0. Some were of a reddish colour, others were paler and 
resembled ocean-cod (,,skrei"), 

The roe was not fully developed. 

In the stomachs were found Polychmta, Hycts coarctatus etc. 

A single specimen had Lemasa branchi-alis on one of its gills. 

On 2 % 1899 we bought in the J0kel Fiord 10 cod which had 
been fished by line in the fiord. Shape and colour were those of 
the ocean-cod (,,skrei u ), in a few of the larger females the roe was 
very loose. Schizopods and Amphipods wore found in the stomachs. 

I have also referred to tho food of the cod in the paper quoted 
above, p. 14. 

Qadus virens, LIN. 

In the beginning of February, 1897, I took part in a fishing 
expedition with nets for ,,skrei". In the course of this, wo also 
caught a number of ,,sel" (Gadus vircns). Of. my paper referred 
to above, p. 17. 

Molva molva, Lrx. 

Towards the end of April 1897, I went with a fisherman to 
fish with nets near R0st. Among the rest, wo also caught largo 
specimens of Molva. As a rule the stomach luing like a balloon 
out of its mouth, but in one instance, bones of Gadux ceykfinus 
could be identified. 



ttrosmius brosme, Asc. 

In the stomach of Brosm'ius^ which was caught near Host in 
April 1897, Lithodcs maja was often found. 

Li/codes sam, COLLETT. 
% 1900. The Foldon Fiord, 580 in. (1). 

Mallotus villoxux, O. P. MULL. 

On ' J6 /4 1899, dead specimens were found drifting in the Trold- 
flordvsund (between Rolisp and Ingfl). Both males and females 
were found, and on examination it was soon that they had spawned. 
It is said that it is quite usual to find dead capelan floating in 
Finmark in the spring, and many theories have been started to 
offer an explanation for this. Homo think that the death of the 
capelan is to be accounted for by the coldness of the water; others 
suppose that it must be attributed to unsuitable food etc. 

But none of tho theories advanced seem very satisfactory. 

Clupea harengus, LIN. 

1H /3 1896. Henningsvaer, from the stomach of cod. 
Herring catches are made in many of the fiords in Nordland 
in the winter, so as to provide bait for the codfishery in Lofoten. 
The supply of the socallod baiting herring (,,agnsild") is con- 



these steamers (8/8 w Svolvaer 4 ) from Svolvar in Lofoten to the 
Ler Fiord in Helgoland, where a quantity of herrings had been 
caught. On 17 A I examined the plankton at the bottom of the 
fiord at the place where tho catch had been made. It was not 
very rich. On the surface, I got a few specimens of Oithona 
ftiniilis, as well as nauplii of Copepoda. In a sample from 25 
m. were found the following: 

CaL finmttrchicus r 
Psend-ocaL clonfjatttv r 
A ca r tia lo ny i rcm is rr 
Micro.sctf'Ua ailanlica c 
Mctridia lonya rr 
Nuuplii of Copcjtoda -{- 

Temperature and salinity were found to be distributed as 
follows: 



17 /a 



1897, The Lei- Fiord. 



t. 



m. 
10 
Bottom 25 ,, 



3,5 C. 

3,8 - 
3,8 - 



33,04 % 
33,73 
33,73 



The herrings were rather meagre. 1 made some measurements, 
and found that the smallest were 15 cm. in length, the largest 20 
cm., the usual length was 10, 17, 18 cm. (The measurement was 
made from the tip of the snout to tho commencement of the division 
of the tail fin). Indications of roe and milt were present in the lar- 
gest specimens. The stomachs were empty, but most of them had 
a white mass in the intestine. 

One of the fiords which almost always in winter supplies Lo- 
foten with ,,agnsild" is tho Kvsenangen Fiord. My observations 
in this tiord (- 4 /i and l!) /4 1899), testify great uniformity in tem- 
perature and salinity during the winter. 

This probably has much to do with the fact that plankton 
Copepods may be found right up to the surface of the water. At 
any rate, I observed quantities of Calnnus finmarchicus in a sample 
from 5 m. on 1J4 /i 1&99. 

As the food of the herring can thus rise so far up, it is ex- 
plicable that the herring itself follows it, and comes so far up in 
the water that it can be reached by the tackle employed. 

Anguilla vulgaris, TUBT. 
fi /4 1900. The 8alteii Fiord L 1520 m. (junwes). 

Myjrine glutlnosa f LIN. 

During the cod fishery at Sundoro in Vesteraalen, in tho be- 
ginning of February 1897, 1 noticed that large numbers of fish 
were destroyed by this destructive animal. In some cases the 
robbers had not had a chance of escape, but were found under the 



veyed by small steamers. On lfl /s 1897 I went on board one of i skin of tho sucked out cod. 
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B* Bottom Samples, 



a. Foraminifera, 

Mr. HANS KIJKB, Tromso, detcrm. 



At some places, we took bottom samples, and when the tow- 
net reached the bottom, we also obtained a combination of bottom 
mud and plankton. 

These samples were .sent to Mr. ED. THUM, Leipzig, and he 
iSorted out the Foraminifera and the Diatomawa and made excel- 
lent preparations. Mr. HANH KJUKR and Mr. E. J0noENSKN have 
classified the species thus prepared. 

In the following pages, I give the list of the Foraminifera 
from Mr. KUBR'S Manuscript. 

With regard to the synomyms, I beg reference to the works 
of the author himself. 1 ) 

n /j 1899, Moskonstrommen, 0150 in. 
Bottom sample and plankton. 

Hypcranwiina ramosa, Hyperammina subnudom, Crithionina 
dbyssorum, Halophragmium bulloides, Valvulina conica, Amwodwciis 
tennis, Reophax scorjiimmt, Trochamwina robertaoni, Trochammina 
nitens, Webbina davata, Vcrneuil'ma polystropha, Textularia agglu- 
tinanx, Bulimina pymla, Bulimma marginala, Virgulina schrei- 
bvrsiana. Uviycrina angulosa, Cassidulina laeviyata, Nodosana lac- 
vigata, Globiyerina bulloides, Truncatulina lobatula, Truncatulina 
refulgent, Anomatina coronata, Operculina ammonoidtx, Nonioninn 
umbilicatula, Xonionina turyida. 

l7 /i 1899, Stamsund. 
Bottom sample. 

Hapl0phragmiwn canarwnse, Haplophragmium ylomeratum, Val- 
vulina conica, Bulimina pyrula, Bulimina elipwides, Bulimina mar- 
ginata, Bollvina punctata, Cassidulina bradyi, Chilostomella ovoidea, 
Uriywina pygmaea, Umgermu angulosa, Pullenui uphaeroides, Put- 
lenia quingueloba, Truncatulina lobatula, Anomalina coronata, 
Nonionina umbilicatula, Opermilina ammonoides, Cornuspira cari- 
nata, Quinqucloculina seminuhtm, Biloculina simplex. 

17 A 1899, Stamsund, 0150 m. 
Bottom sample and plankton. 

Trochammina inftata, Bigenerina sam Al Bulmina marginata f 
Bulimina convoluta, Bulimina pyriila^ff^ivijfa panotata f Uviyerina 
angulosa, Sagrina dimwpha, Patdfina corrugate, Cassidulinc 
vigata, Polymorphina compressa, Cornuspira foliatea, 
morpka, Lagena marginata, Lagena hexagona, LagmaqafMlat 
Cristcllaria rotulata, (rlolriyerina Ituttoides, Pullenia sptwmfiflzs, Trun- 
catulina lobatula, Nonionina scapha,, Opcrculina ammpuoiuM, Quinque- 
loculina seminuluwt Biloculina elongata. sffts 
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i"/i 1B99, H01a (Svolvrcr), 0-150 m. 
Bottom sample and plankton. 

Hcdophragmium truncatum, Trochammina roltcrtemi, Bolivina 
dilataiaf Bolivina punctata } Virgulina schreibersiana, Bulima mb- 
tercs, Bulima marginata, Cassidulina lawigata, Cassidulina crasm, 
Polymorphina compressa, Patellina carruyata, Lagena marginata, 
Lagena laevis, Lagena striata, Truncatidina lobatula, Discorbina 
globularin, Nonionina scapha, Opcrculina ammonoides, Quinqueh- 
culina seminulum, Biloculina elongata, Biloculina oblonga f GloU- 
yerina bulloidex. 
\ 

8l /j 1899, H01a (Svolvaer), 0150 m. 
Bottom sample and plankton. 

Rcophax scorpiurus, Halophragmium glomeralum f Trochammina 
robertaoni, Valvulina conica, Valvulina fusca, Trochammina nitida, 
Bulima dipsoides, Bulima pyrula, Bulima marginata, Bolivina punc- 
tata f Bolivina dilatata, Virgulina squutnosa, Uvigcrinu angulosa, 
Sagrina dimorpha, Cassidulina cra#$a t Cassidulina toevigata, Lagena 
Rtriata t Lagena davata, Lugwm distoma, Lagena liexagona, Lagena 
marginata j GIMgwinu bidloides, Pullenia s})hceroideS) Truncatulina 
lobatula, Discorbina obtusa, Operculina ammonoides, Nonionina stelli- 
gera, Nonionina turyida, Triloculina tricar inata, QuinquclocuUna 
seminulum. 

Vi 1899, Liiands Bay (Ostnesfjord), 035 m. 
Bottom sample and plankton. 

Trodwmmina s/?., Spiro-plccta biformix, Uvigerina angulosa, 
Cassidulina crattsa, CasMulina lae-vigata, Virgulina xchrcibersiana, 
Bulimina marginata, Bolivina dilatata, Nodulina gracilw, Polymor- 
phina compressa, Nodosaria communis, Nodosaria calomorpha Patel- 
lina vorrugata, Lagena squamosa, Lagena williamsotii, Lagena gra- 
cilis, Lagena striata, Lagena marginata, Truncatulina lobatula, 
Nonionina scapha, Operculina ammonoides, Quinqueloculina semi- 
nulum. 

dk 

, 250300 m. 

Trocliammina robertsoni, Valvulina fusca, 
Textularia agglntinansy-^fextularia williamsoni, 
^Bigenerina mm/ Bigenerina digitata, fioliirina punctata, Bolivina 
dilataffi, jjfyimina marginata, Bulimina pyrula, Bulimina elipsoides, 
Sagrina dimorpha, Cassidulina laevigata, Cas~ 
f , Ololngerina bulloidcs, Pullenia sphaeroides, Pullenia 
\, Orbulina univcr$a f Nodwaria scalaris, Nodosana com- 
\w y Lagena squamosa, Lagena marginata, Truncatulina lobatula f 
\ia soldani, Discorbina araucana, Discorbina obtuaa, Nonionina 
umbilicatula f Operculina a'wmonoides, Cornuspira carinata,Quin(jue- 
kculina seminulum^ Biloculina simplex, Biloculina elongata. 
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Besides these, there were also found at the samo place: 
Saccavmina sphaerica, Rhabdammina abyssorum. 

V> 1899, Raftsund, 0270 m. 
, Bottom sample and plankton. 

Trochammina roberteoni, Textularia sagittula, Bigenerina sarsi, 
Bulimina elipsoides, Bulimina pyrula, Bulimina marginata, Bull- 
mina convoluta, Bulimina subteres, Bolivina punctata, Virgulina 
sckreibersiana, Cassidulina crassa, Cassidulina laevigata, Polymor- 
phina wnipressa, Sagrina dimorpha-, Olobigerina bulloides, Ptdknia 
sphaeroides, Nodosaria calomorpha, Lagena sertiistriata, Lagena mar- 
ginata, Lagena gracillima, Lagena striata, Truncatulina lolxitula, 
Discorbina arancana, Discorbina bcrthelotiana, Nonionina umbili- 
catula, Opercutina ammonoidcs, Cornuspira foliacea, Triteculina 
tricarinata. 

, 7 /2 1899, Ofoten I, 360 ra. 

Bigeneria sarsi (A + B)> Bulimina normanni, Virgulina 
sehreibersiana, Bolivina punctata, Boliinna dilatata, Bulimina elip- 
soides, Bulinrina maryinata, Uvigerina anyulosa, Sagrina dimorpka, 
Cassidulina laeviyata, Cmtellaria rotulata, Nodosaria laev'ujata, 
Nodosaria scalaris, Nodosaria soluta, Nodosaria inflexa, Lagena mar- 
ginata, Lagena striata, Lagma distoma, Lagena semistriata, Lagena 
hexagona, Olobigerina bulloides, Pulkmia sphaeroidcs, Pullenia 
guinqueloculina, Sphaeroidina bulUides, TruncatiAinti lobatula, Ro- 
talia soldani, Discorbina berthektiana, Anomalina coronata, Patdlina 
corrugata, Nonionina stelligera, Nonionina wnbilimtuhi, OpcrcuUna 
ammonoides, Comii-spira carinata, Quinquekfiulina seminulwn, Quin- 
queloculina arenacea. 

16 A 1899, Brettosnes Skroven, 350-400 m. 

I. 

Hyperammina ramosa, Reophax ncorpiuriis, Halophragmium 
tatidorsatwn, Valvulina fusca, Wcbbina clavata, Bulimina maryinata, 
Uvigerina pygmaea, Nodosaria laevigata, Anomalina coronata. Ho- 
talia soldani, Nonionina umbilicatula, Qtiinquekculina arenacea. 

At the same place were also found: 
Saceammina sphaerica, Bathysipton filiformis. 

16 /a 1899, Brottesnes Skroven, 350400 m. 
II. 

Trochammina sp., Bulimina pyrula, Bulimina maryinata, fyili- 
mina subteres, Bolivina punctata, Bolivina dilatata, Virgulina schrei- 
bersiana, Caasidulina laevigata, Cassidulina crawa, Polymorphina 
compressa, Uvigerina angulwa, Gornwpira sp., Lagena orbignyana, 
Lagena distoma, Logena marginata, Lagena striata, Glolrigerina 
bulloide$) Pullenia spiweroidesi Patdlina corrugata, Discorbina aratt- 
cano, Nonionina umbilicatula, Nonionina scapha,. Operculina am- 
monoides, Quinqueloculina aubrotunda. 

Vs 1899, The Kirk Fiord I, 100 m. 

1. 

Ammodiscus incertus, Virgulina squamosaj Bulimina marginata, 
Cassidulina hievigata, Cassidulina bradyi^ Poly morphina cotnpressa, 
Bolivina punctate^ Bolivina dilatata, Uvigerina onguhsa, Cristellaria 
ntulata, Nodosaria commum* 9 Lagena lagenoidvs, Lagena marginata, 
Gkbwerina bulloides, Truncatulina lobatula, Discorbina araucana, 



Discorbina bcrtfielothiana, Nonionina xcaplut, Opereulina 
Quinqueloculina agglutinans. 

8 / 8 1899, The Kirk Fiord I, 100 m. 
II. 

Halophragmium latidormtum, Halophragmium canariense, 
tularia agglutinanH, Textularia sagittula, Bulhnhia pyrula, Bulimina 
marginata, Bolivina dilatata, Virgulina schrciherMana, Urigcrina 
angulom, Cassidulina laevigata, Cassidulina missa, Truncatulina 
lobatula, Discorltina glotntlaris, (rhbigerina butloides, Xonionina 
scapha, Polystomella striatopunctata , Patdlina corrugate, Opcrculina 
amvnonoides, Qu i nqueloculina sem inn htm . 

4 /4 1899, The Ostncs Fiord, 1020 in. 

Revphax scorpiurus, Halfiphraymium, eanaricnw, Halophraymium 
glomeratum, Gonliammina sp., Yemeni Una poli/atropha, Spiroplecta 
biforniiti, Bulimina niarginafa, Cassidulina crassa, Cnssidulinti laeci- 
gata, Urigcrina angulwa, Polymorpkina comprcssa* Lagena lacritt, 
Lagena distoma, Lngena marginata, 'Jrunratulinn lolatulu, Discor- 
bina globularin, Kotalia bcccari, Opercnlina amm-onoide^ Nonionina 
Mapha, Polystomella atriato-punHata, Qidnqndocnlina xeminuluni, 
G lol> igerina hu ito ides. 

4 A 1899, Moldorau near Svolvjer, 10 in. 

Bolirina dilatata, Virgulina xrhreAbet'siana, Lagvna squantoM, 
Lagena laevis, Ghbiytrina hnlloid^, Ptitettinn corrugata, Truneatu- 
Una lobntula, Truncatulina uiigeriana, Diseorbina nlardeboana^ 
Nonionina stelliyvru, Polys tomella striatvpttncUito, Quinquelortilintt 
seminnlnm. 

1899, Svolvrer harbour, 10- 15 m. 

Bigeneria .SY/'/, BoUrnia dilataht, Bolirina punctaln, Bulimina 
marginata, Cassiilnlina hieriyata, tjriycrina anyulosu, Lagena 
hexayona, Ijiyena squamom, Layena strinta, Layc.na 
Lagena lagenoidvs, Globiyerina bull-aides, Pulhnia sphaeroidM, 
catulina lobatnla, Discorbina globulari*, liotalia beecari, 
Ntriatopunctata, Nonionina tstelligera, OpercnUna ammonoides, Quin- 
qneloculina sem in ulum, Quinquclocnlina subrotunda . 

18 /i 1899, GaukvaM-o (Vcsteraaien), o iso m. 
Plankton and bottom .sample. 

Textuluria wilUamsoni, Cassidulina laeriyata, Gas&'ululiiut crassu, 
IJvigmna angnlata, Lagena hexayona, Cristcllaria roiulata, Olobi- 
gerina bnlloult't, Tnincatulina lobatnla, Truncatulina- mfnlgens, 
Discorbina ylobularis, Nonionina stelligwii, Quinquvloculina wmintt- 
lum, Biloculina simpkw. 

10 / 4 1899, 8tene in B0 (Vcsteraaien), 10 m. 

Urigwina angulosa, Cassidulina Imvigatii, Truncatulina lubatula, 
Discorbina arancana, Nonionina stelligera, Polyxtomella striatopunc- 
teto, SpirolocnUnu planitlata, Triloculina tricarinatfj r Qninqndoculina 
seminulum. 

KI^EB has. also classified several species which were not pre 
pared, 

28 /s 1900, The Ostnes Fiord. 

Truncatulina lobatula, TruncatuUna unyoriana, Truncatulina 
rrfulgens, Anomalina coronata, Planorbulina meditwranensis. 
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-A 1899, Mortsund I, 200 m. 
soltita, Cristellaria rotttlata, Cmtellaria crepidufa. 

28 A 1899, The Tys Fiord, 500 m. 
Pttlrmulinft punetitlatft- on Lophohclia prolifira. 

! *A 1899, Tho Sag Fiord, 200 m. 
Sat'cuin-wina aphaerica. 

-A 1899, Tlie Sea N\V of Host, 700 m. 
Rupcrtia stabilis. 

u /4 1899, Malangen, 380 m. 
Axtrorhizn arciictced, J)iscwbhw glointhtri*. 

Vs 1899, Lyngen III, 300 in. 
As trorhiza at -en acca . 

Hamuwrfest (189f). 

Tninwitulina lobatula, Truncattdina refulgens, Trunrfttulina 
, Dittcorbinu globularis. 



Svaerholt (1894). 
Diftcoiirma (jlolndar\x, Trunctttulina lobatuht. 

2T / 4 1899, The Porsanjrer Fiord, 200 in. 
Rhdbdanwi inn dbyssoru ni . 

With regard to the distribution of the Thalamophora, Mr. 

:u writes 1 ) ,,ln taking a survey of the occurrence of Thala- 
mophora in all the ocean-depths investigated by the North Atlantic 
Expedition we find, in all, three different centres of distribution, vis: 

A. The southern gray clay, which includes the fiords and banks 
along the Norwegian coast, about as far as to 19 E. Long; 
and the gray clay near Iceland. 

B. The northern gray clay, to which the fiords and banks along 



the Norwegian coast east of 19 Long., near Beeren Island 

and Spitsbergen belong, and the Rkabdammina clay. 
C. The brown clay, which is divided into the Bikculina clay 

proper and the transition clay." 

KJ*;R (1. 'c. p. 11) gives the fallowing as being the forms 
which are of most frequent occurrence in the southern gray clay 
along the coast of Norway: 

Uvigerina pygmcusa, U. angufosa, Truncatulina lobatufa, T. 
refidgens, Nonionina umUlwatula, N. scaplia, Lagena marginata, 
Pullrnia sph&eroidw, Quinqudorulina semmuluni, Olobigerina bul- 
hides, Bolwina dilatata^ Bulimina clipwidcs, B. marginata and 
Cassi dullna kietngata. 

As characteristic of the northern gray clay, KI^EK (1. c. p. 12) 
gives the following forms: 

Aatrorhiza crasftatina, Lagena apiculata, Pulvinulina karsteni, 
Globigerina pachyderma. 

These are considered to be arctic forms. ,,0n the other hand, 
there are some southern species which are either absent from the 
field of the northern centre or at any rate are very scarce, and 
do not attain to their full size, e. g. Bulimina marginata, Uvigc- 
rinn pygmaea and angulosa, Operculina ammonoidetf.' 1 *) 

The samples I have collected almost exclusively represent the 
southern gray clay, of which Thalamophor-fauna they certainly give 
a very complete illustration. 

It is of considerable interest to see that the limit between the 
northern and southern gray clay on the Norwegian coast is fixed 
at 19 Long., which lies near Troms0, Without thinking of this 
fact, I have, for hydrographical and zoological reasons (cf. Part IV) 
fixed Malangen as the boundary fiord or rather the transition fiord 
between the preponderant boreal and the preponderant arctic fauna. 

This division is thus confirmed by a study of the deposits. 



l ) Thalamophora, p. 10. The Norw. North Atl. Exp. 187678. 

^) With respect to th chemical condition of the deponita, reference should 
he made to SCIIMELCK'S treatise ,,On ()coani< 1 Depositx". Th Norw. North Atl. 
Exp. Chemistry. A platw is adjoined ^ivin^ the distribution of the deposits. 
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b. Diatoms in Bottom Samples from Lofoten and Vesteraalen. 



E 



By 
J0RGENSEN. 



In the following pages an account is given of the diatoms con- 
tained in some bottom samples from the following localities in Lo- 
foten and Vesteraalen; 

Mosken8tr0mmen, 180 m. (together with plankton), 

Stamsund, 150 m. (together with plankton), 
.Svolvser harbour, 1015 m., 

The 0stnes Fiord, 1020 m., 

Brettesnes Skroven, 350 -400 rn., 

Mouth of the Raftsund, 250300 in., 

Stene in B0, 10 m., 

Gaukvsero, 0180 in. (together with plankton). 

Two of those, the samples from Brettesnes Skroven and from 
Raftsund, were poor and consisted perhaps only of dead specimens, 
a good many of which naturally originate from the plankton. The 
samples from Moskenstr0mmen, Stamsund and Gaukvsero were taken 
together with plankton. 

The working through of bottom samples is a very troublesome 
and lengthy task, when it is done as it should be. As there was, 
however, not time enough to investigate the samples in the manner 
I consider the right one, and as on the other hand it was 
of some importance, to be able rightly to interprete the plankton, 
to gain a preliminary knowledge of the bottom flora, I have con- 
tented myself with the method usually adopted, and have studied 
the species from the valves in slides. For this purpose the material 
together with a richer one from the west coast of Norway has 
been prepared as slides by Mr. THXIM of Leipzig, in his well-known 
perfect way. 

For this reason, it has not been possible to discern between 
living (recent) and fossil species. 

The species occurring in the plankton are in detail dealt with 
in another chapter of this work (pp. 90 108). Nevertheless, to 
avoid arbitrariness, I have not omitted the plankton species, but 
have in such cases mentioned them as originating from the plankton. 



List of the species observed, 



I. Oem/tacloee SCUUTT. 



i. Coscinodiscese. 



KHRB. 



C. nitidits GRKG. 

Cf. above p. 05. 

Somewhat rare: Moskenstmnmen r, Stamsund r, Raftsund r, 
Stene r, Gaukv&w r. 

Distribution: Western Europe; Balearic Islands. Greenland 
and Finmark (CLEVE). Warmer coasts of America, Asia and 
Australia. 



C\ appollinit* Kunn. (1844). 
KMKB. Mikn^ol.^io pi. 35 A, XX1F, f. 4. 

var. compacta. RATTU. Rev. of Cost-mud, p. 579. 
(.'. Hcintillans (UKKV.) A. SCHMIDT NonN. Duit. p. JM, pi. 3, f. 33. 

Differs from the main species (-- ('. scintilla us (iiiKV.) in 
having the puncta distinctly smaller towards the margin, more 
numerous radial rows, the shortened ones being longer than usual. 
Probably is a separate species. 

Rare: Moskenstrommen +> Stamsund r, Svolvter r, Stene r. 

Cose, nititlus A. SCUM. Nords. Diat. pi. Ill, f. 32 docs not, 
show the irregular distribution of the puncta that is characteristic 
of the preceding species. This form occurs in my material together 
with the one figured I. c. f. 33 and has a similar radiate structure, 
only much coarser. 

Distribution : The variety is only known from Solsvik (west 
of Bergen, Norway). The main species, which has not been found 
by us, occurs in the antarctic regions. 



C. concttvtiti KMKB. ? (iiiE<;. 
GREG. l>iat. of Clyde 1H57. p. 500, pi. X, f. 47. KHRB. 

luui pi. IB, f. ;>8. 



l., pi. 21, f. 



Hardly belongs to the genus Ccscinottiscus. RATTKAY 1. c. p. 
470 remarks that the girdle aspect of this species answers to Kn- 
dictya ocennica KHRU. (efr. Mikroireolo<rie pi. 35 A, XXVIII figs, o, 
7; A. SCHMIDT Atlas pi. 05, lijrs. 1015). 

Very rare: (iaukvapro r. Diameter 8(> |i; 2'areoles on 10 jx; 
border sharply defined, nearly 3 jt broad. 

Distribution: Western Kurope; Haloaric Islands, .Black Sea. 
Sea of Kara (CLKVE). Warmer coasts of America and Asia,. 

C. leptopns GRI:N. 
VAN HEUHCK Synups. pi. 131, flys. 5 fi. 

Rare: Kaftsund r. Diameter 55 j-; 5 areoles on K> ji. Re- 
markable for the mimito areoles on the border, like those in the 
genuine C. lincfituti KHU.H. It ditl'ers on the whole from the latter 
species only in possessing" the pscudonodtile. 

Coticmotfira poltfdwrfln GRAN and t)u> variety of (\wiuocUscMs 
lima tn# mentioned below have a much finer structure and less re- 
gularly straight rows of areoles. 

Distribution: Mediterranean. Southern Atlantic, Pacific Ocean, 
Indian Ocean. 

C. Hnesitns EHRR., rar. 

("f. above p. 5)2. 

Rare: Stamsund, r. Finer structure than in the genuine C. 
llneatus. Small; 7 1 /-j-8 areoles on 10 .. Border narrow, striate, 
15 stria? on 10 ji. Areoles near the border somewhat smaller. 
Secondary rows somewhat flexuose. 

In the sample from Svolvaer a very similar specimen was 
found, only with a little finer structure and marginal spines. This 



i IK; 



K. Jergenaen. 



specimen agrees completely with Coftcinosiru polt/chorda GRAN, but 
\vants the peculiar transverse processus of the latter species. 

Such forms, which are perhaps solitary cells of Cwcinosira, 
may easily he mistaken for V. Uncatux. 

Distribution: The main species is cosmopolitan. CI/EVE and 
OsTKi.-p mention C. Hrwatus from several arctic localities: Finmark, 
Haren Kiland, Greenland, Spit/bergen, Kara. I should, however, 
think that the species has been confounded with Cwrinosira poly- 
chorflct, at any rate to some extent. 



C. cxccntricut* Kiinn. 

Cf. above p. 92. 

Frequent: Moskenstrommen r, Htarnsund 
Derived undoubtedly from the plankton. 
Distribution : Cosmopolitan. 



Gaukvan'0 r H-. 



C. Kiitzin&ii A. 8< IIM. 
A, BCIIM. Atlas, pi. 57, f. 17. C. nuu'ginatus A. SCUM. Nords. Dint, pi. tt, f. 35- 

As Gin-Now remarks, this species is intermediate between C. 
('.xmitricun and the difficult group of C. subtilis. 

Very rare: Raftsund r, Stamsund r. 

Distribution: North Sea. Arctic and antarctic regions (GRUN.). 
Not mentioned by CLEVIS as arctic. Very nearly related forms 
are found near Greenland (C. ndnmbmhts OSTR.) and Jan Mayen 

(1808, K. .I0IUJKNSEN). 

C. Rothii (KHRH.Y) OKITN. 

Glirx. Dint. Franz Jos. Lnrul, p. 21), pi. Ill ((.'), fi^a. 20 a, b, 22. C. Hymwe- 

triwifi A. HCIIM. AthiH pi. 57, fl^n. 25 27, non GKKV. HekroBtrplHtnia Rothii 

Eiitti). a octovaria Mikrogeoloii* 3r>A. XIII B, fi#. 4 a. 

Belongs to the difficult group of C. mbtilis EHRB., as well as 
the following species and a good many more, which probably will 
not bear a more thorough examination. 

Structure plainly fasciculate, with numerous fasciculi separated 
by radial lines made conspicuous by the marked inner ends of the 
beginnings of new rows. Small marginal apiculi in the middle of 
the fasciculi, one in each. Valve almost flat (occasionally undula- 
ted according to Giu'Now). 

Very rare: Stamsund r, Raftsund r, Brettesncs -Skroven r. 
Probably a plankton form. 

Distribution: Belgium, Scotland; Caspian Sea. Warmer re- 
gions of America and Asia. Southern Seas. 

C. Normanni GKKO. 

(iRF.o. Quart. Jouru. Micr. Sc, 18f>9, p. 80, pi. fi, fig. 8. (\ n HortHanicU8" VAN 

HKUIU-K ByiiopN. pi. 131, I. C. ffutciciilatnti A. SCUM, Nords. Diat. pi. Ill, flgs. 

41, 42; Atlas pi. 57, flg. 9, 10. 

Very closely related to the preceding species. Differs in hav- 
ing a distinctly convex valve, finer structure (though variable in 
this rSspect), more numerous and narrow fasciculi and less distinct 
marginal apiculi. 

It is perhaps not quite certain that this species is identical 
with (\ \ormmini GRKO.; the name C. fttscieulatn# A. SCHM. (1874) 
must however be abolished on account of C. fimwulatux O'MEARA 
(1807). 

This species seems to me to answer tolerably well to C. punc- 
tuWun GREU. In specimens with fine structure the fasciculi are 
only seen with difficulty, while the clear, scattered dots mentioned 



by GREGORY 1. c. are conspicuous. If this should prove correct, 
the C. Normanni GREG, is perhaps the same as C. Rothii GRUN. 

Rather frequent: Stauisuiid r+, Svolvser r-f, Brettesnes 
Skroven r, Ostnesflord r-f, Stene r. Probably a plankton species 
(living or fossil), 

Distribution: Western Europe. America. Arafura Sea. 

C. curratulua GRUN. 

Of. above p. 02. 

Derived undoubtedly from the plankton. 
Very rare: Stene rr. 

Distribution: Arctic regions; Northern European coasts; Ba- 
learic Islands. America and Africa. 

C. stellaris HOP. 

Cf. above p. 92. 

Derived undoubtedly from the plankton. 
Very rare: Gaukva?ro r. When the conspicuous star is want- 
ing, the species is difficult to determine. 

var. symbolophorus (C.IRUN.). 
C. nymbolftyhorus GBUN. Diat. Prang Jos. Land, p. 82, pi. IV (D), flgs. 53 ft- 

Differs from the main species in having much coarser structure. 

Very rare: Moskenstmnmcn r, Raftsund r. Like the main 
species planktonic. 

Distribution: The main species occurs in Western Europe, the 
Mediterranean and the antarctic regions, the variety in the arctic 
and antarctic regions. 

C. concinnus W. SM. 

Cf. above p. 93. 

Derived undoubtedly from the plankton. 
Very rare: Gaukvrew, rr; Stene, r. 
Distribution : Cosmopolitan. 

C. centra Us KHK. } RATTR. 

Cf. above p. 93. 

Derived probably from the plankton. 

Not unfrequent: Moskenstrommen r, Stamsund r, Raftsund r, 
Stene r. 

Distribution : Cosmopolitan. 

C. snhbuUiens JMRO. 
C. omhis iridiif (met. scand.^ p. p. 

Cf. above p. 94. 

Probably derived from the plankton. 

Rare: Moskenstrommen r, Raftsund r, Gaukva?r0 r -f- 

Distribution: Arctic regions. 

O. borcalis BAIL. 
BAIL. Americ. Jonrn. 8c. 1856, p. 3. A. SCUM. Atlas, pi. 8, f. 11. 

Very rare: Raftsund, rr. Diameter 135 |i. Coarse structure; 
areoles increasing towards the border, at the centre 3 l /2, near the 
border 2 on 10 (i; the largest ones only little larger than those at the 
very margin. Large and very conspicuous ^papillae" (poroides). 
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Border sharply defined, dark, striate. The disc somewhat convex 
towards the border. 

The specimen found only differs from SCHMIDT'S figure in 
wanting the ^central space". Instead of this apace, which is, how- 
ever, not mentioned by RATTBAY 1. c., a large areole was present. 

Distribution: Pacific Ocean, especially in the northern region 
(Kamtschatka Sea, BAILEY). Cape Wankareina (CJ-KVE). . 

O. decrescent ORUN. 

ORUN. Diiit. Fran/. Joa. Land, p. 28. A. SCHMIDT Allan, pi. 61, fig*. 79. 

RATTRAY 1. e. p. 77. 

Perhaps a plankton form, occurring with us like C. subbullim*. 

Coarse structure, conspicuous ,,papilh*3". Recognizable through 
the rapid decreasing of the areoles outside of Va radius. 

Rare : Moskonstmnmcn r +, Stamsund r. Diameter 92 |t or 
less; largest areoles somewhat outside of Va radius, 2 on 10 ji, at 
the centre smaller, on the border much smaller. Border broad, 
sharply defined, striate, with 5 striae, on 10 JJL. Central space 
generally absent (answering to mr. repleta GRUN. 1. c.), sometimes 
present. 

Distribution: Pscroo Channel, Franz Josefs Land, Japan, 
Macassar Straits, Florida. 

C. radiatns KHRR. 

Cf. above p. 92. 

Probably derived from the plankton. 

Rather frequent: Moskeustrommen c, Stamsuwl r -f, Svolvaer 
r, 0stnesfiord r, Gaukv&ro -f, Stene r. 
Distribution : Cosmopolitan. 

rar. minor A. SCHM. 

A. SCHM. Nonln. Diat. p. 94, j 1. H, f. 4. C. flevius A. SCUM. Atlas, pi. 60 

figs. 14. 

Stamsund r, Svolvaer r, Gaukvsero r, Stone r. 

var. oculus iridte (En mi,, BATTII.). 

Flat. A conspicuous central rosette and often a small central 
space", Areoles largest at or beyond l /a radius, hexagonal, with 
large ,,papilla", towards the border rapidly decreasing, at the very 
margin small. Largest areoles 3 oa 10 |t. 

This form, which answers very well to Coscinodiscus oculus 
iridift KHHB. Mikrogeologie pi. 19, fig. 2, is certainly nqt specific- 
ally distinct from CV ratliettns, intermediate forms being rather 
frequent. 

Moskenstr0mmen r, Gaukvaero r. Occurred also in other 
samples. 

nodullfer JAN. 
JANISCII. in A, KCHMIDT Atlas, pi. 59, f. 91. 

Flat. A small, but conspicuous nodule near the centre. Are- 
oles hexagonal, increasing from the centre to V* radius, here 3 on 
10 |x; towards the margin rapidly decreasing, at the border 56 
on 10 (i. Border sharply defined* striate, with G GVa stria* on 
10 |i.. 

Answers very well to the figure referred to. 

Rare: Raftsund +, Brettesnos Skroven r. 

Distribution : This southern species is found near the Balearic- 



Islands and in the warmer regions of the Atlantic, Pacific and In- 
dian Oceans. 

It is very remarkable that this species occurs so far north. 
It is probably a plankton form, most likely a fossil one. 



Kuan. 



A. allenns (KUN. 
GRL'N. iii VAN HEURCK Synopsis, pi. 12">, f. 12 (var. arcticm*). 

Very rare: Brettesnes Skroven r; Stene r. In structure 
ua-like, as GRUNOW states intermediate between C. fur- 
ratulus and C. radiatns. Central space circular, conspicuous, only 
with a few irregularly scattered punota. Numerous fasciculi (over 
20) with interfascicular radii, which are more or less plainly xiczac 
bent, especially towards the centre. Towards the margin, the fasci- 
culi are not separated from each other, but form an even radiatoly 
structured marginal part. Very small and inconspicuous marginal 
apiculi. Border narrow, indistinctly striate. 

Diameter 01 06 }*.; rows of areoles 15 on lo JA, at the mar- 
gin closer. Ocellus marginal, evident, 

Distribution: Cape Wankarema. Also mentioned from a few 
places of the North Atlantic and Arctic Seas. 

A* Ehrenbergi 11 ALPS. 

Cf. above p. 1)5. 

Probably derived from the plankton. 

Not unfrequent: Staiusund r, Svolv;pr r, (ioukvyero r, Stene -f . 

Distribut'um : (Cosmopolitan. 

A. Ralfsti (W. SM.) KALI'S. 

Cf. above p. 95. 

More frequent in the bottom samples than in the plankton 
(from which however must not be concluded that it is a bottom 
form): Stamsund r, Svolva^r r +, Qstnestionl r, Gaukva-ro r-|-, 
Stene r. 

Distribution: Western Europe. Greenland (OsTui'p). War- 
mer Seas. 

A. stpursns (UHKO.) HATTK. 

KATTU. Ilwvis. Actinoc. 1H1IO, p. 170. Eitpodiwus npnrsus GUKG. Trans. Micr. 
Hoc. 1857. p. HI, pi., lijr, 47. 

The description by RATTJRAY does not answer well to the figure 
referred to. According to this figure, it seems chiefiy to differ from 
A. EhrmlH'ryi in being more sparsely granulated towards the cen- 
tre, so that only the interfascicular radii reach the central space. 
It is, however, doubtful whether it can really be kept distinct 
from the preceding species. Also .4. nwnilifunnis RALFS seems to 
bo a species very closely related to J. Ehrmbcryl. 

Specimens which seem to belong here were found in the sample 
from Gaukvsero, r. 

A. crnssna V. II. 

VAN HEURCK Synopsis p. 215, pi. 124, Jigs. U, 8. 

VAN HET T RCK'S figure shows interfasciculate radii, though not 
so evident as those of A. Ehnmberyi. Smaller and 'coarser forms 
of the latter species is puzzlingly similar to A. cmwus. It is on 
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E. Jorgensen. 



the whole doubtful, whether these two species always can be 
distinguished from each other. 

A more essential difference than in the structure of the valve 
is found in the form of the cell (frustule). A. craxsu* has high 
cells, usually higher than broad, with thick walls, also in the con- 
necting /one; here there is also a conspicuous difference in width 
between the two valves. .4. Eh-renberyii, however, forms low cells, 
broader often much so than high, and the two valves have 
nearly the same diameter. 

The valve of A. mi#Mif* is flat from the centre to some di- 
stance from the border, where there is a high and steep marginal 
zone. 

Somewhat rare: Stamsund r, Raftsund r, Gaukvser0 r, Stene r. 
Occurs also in the plankton samples. 

Distribution: Western Europe. After all, it is most probably 
identical with Eupodiseus missus W. SM. (Of. VAN HECRCK 1. c. 
and Traite (L Diat. p. 524). 

Note. In the sample from Stene, several broken valves with 
a rather large disc occurred, somewhat similar to Xnnthiopyxitt? 
nml>onuta GKKV., cf. VAN' HKI RCK Traite d. Diat. p. 512, fig. 263, 
which cannot, however, be referred to the genus Xanthiopyxis 
EHUD., a doubtful genus including what are probably resting spores 
of Chcetoriros (cf. SCHI:TT. in KNULKU and PRANTL., Natttrl. Pflan- 
zenfami]., Theil L Abth. 1 b, p. 148). Structure rather fine, similar 
to that of CowinodiMus ; valve rather convex, with numerous large, 
slender, conical spines, as in the figure referred to. Undoubtedly 
a fossil species. 



2. Melosirwe. 
/OMcino*ira pulychordn. ((tu\N> GRAN. 

Cf. above p. 1)7. 

Derived from the plankton. 

Very rare: Stamsund r, Gaukviwo r. 

Distribution: Cf. above p. 97. As stated before (p. 106) 
this spocios seems also to occur singly, and is then easily mistaken 
for CosrinodiscH* linratns. At any rate, forms occur in which the 
peculiar transverse processus at the semiradius are wanting. 

Thala*io*ira CL. 
T. gretvida CL. 

Cf. above p. 1)6. 

In bottom samples the strong resting spores (endoeysts) of this 
species occur, though seldom (much more so than would probably 
be the case, if this species generally ,,oversummers" on the bottom). 

Ware: Stamsund r +, Svolvwr r. 

Distribution: Cf. above p. 96. 

T. decipiens (GnnO JPKO. 

Cf. above p. 96. 

Undoubtedly derived from the plankton. 
Rare: Stamsund r, Svolvaer r, Gaukvaero r -K 
Distribution (of Coxcinodiscus decipiem GRUN.): Caspian Sea. 
Great Britain and Ireland. West coast of Norwav. 



Meloaira Ao. 

M. granulate, (EHRB). RALFS. 
VAN HEURCK Synopsis p, 200, pi. 87, figs. 1012. 

Fresh water species. 
Very rare: Gaukvr0, IT. 

Distribution: Frequent in fresh water, especially in Western 
Europe. Franz Josefs Land. 

J/. Roemina RABENH. 

VAN HBUUCK Synopsis p. 199, pi. 89, figs. 16. 

Fresh water species. 

Very rare: 0stnesfjord, IT. 

Distribution: Common fresh water species. Greenland (Ostrup). 

3f. Borreri OKEV. 
OBKV. in HOOK. Brit. Fl. II, p. 401. VAN HEUHOK HynopH. p. 198, pi. 85, 

figs. 5 --8. 

Very rare: Svolvaer, rr (rar. ad hispid. CASTB.). 
Distribution: Frequent on the coasts of Europe. Green- 
land (CL.). 

Paralia ulenta (EHRB.) CL. 

CLKVK Dint. Arct. Seu 1H71J, p. 7. Gallionella snlcata EHKB., Mikrogeologie 

pi. 18, 1. 

Common: Moskenstmnmen -f-, Stamsund c, Svolvair c, Raft- 
sund r +, Brettesnes Skroven r, Gstnesfjord c, Gankvaer0 cc, 
8tene c. 

Distribution: Frequent on the coasts of Europe and America. 
Arctic regions. 

forma coronata (KHRB.) GRUN. 

VAN HEURCK Hynopsis pi. 91, f. 18. GaUwnella coronata EHRH., Mikrogeologio 

pi. 88, XXII, %. 5. 

Rare: Svolvwr r, 8tene r. 



Cyclotella 



C. striata (KCxz.) URUN. 

ORUN. in ("LEVE et ORVNOW Arct. Diat, 1880, p. 119. VAN HEI;RCK Synopsis 
p. 213, pi. iii, tigs. H 10. CowinoiliscHS striatus KUTX. 

Rare: Stamsund r, Raftsund r, Stene r. 
Distribution: Frequent in brackish water. Western Europe. 
Baltic Sea. Warmer parts of Asia and Africa. 

C. comta. (EHRB'.) Kim. 
Kuxz. Spec. Algar. p. 21. VAN HEURCK Synopx. p. 214, pi. 92, fig. 1622. 

Fresh water species. 
Very rare: Gaukvaero, rr. 
Distribution : Western Europe. 

Ifyalodtaen* EURO. 

H. scoticus (Kt l Tx.) GRUN. 

GRVN. in Joimi. Royal Mier. Soc. 1879, p. H90, pi. 21, f. 5. VAN HEURCK Synops. 
pi. 84, ft^a, 1518. Cydotella B. Ktjxx. Bncill. p. 50, pi. 1, , II, III. 

Frequent: Stamsund r, Svolvaer +, GaukvaBre -f c, Stene r + 
Distribution: Western Europe. Bosporus. Arctic regions. 



Diatom*, 



H. subtilift BAIL. 
BAIL. New Spec. p. 10, f. 12. 

Perhaps only a form of the preceding species. 

Very rare : Stamsund r, Stone r. 

Distribution: -Belgium. Scotland. Finmark (CL.K America. 



Asia. 

-H. atelliger BAIL. 
New Spec. p. 10. VAN HKURCK Hynops, p. 213, pi. 84, fig*. 12. 

Frequent: Moskenstrommen -)-, Stamsund r -f- Svolvier r, 
Raftsund r, Brettosnes Skroven r, Gaukraro r, Stene r. 

Distribution: Western Europe. Virgin Isles. Spitsbergen 
(uncertain, Cu). 



horwoides (MONT.) KUTX. 

. Bftcill. p, 52, pi. 29, f, 84. A. SCHMIDT Nords. Dial. pi. 3, f. 40. 
Melosira A, MONT. Fl. Boliv. 1839, p. 2. 

Rare: Stamsund r, Svolva>r r, Raftsund r. 
Distribution: Coasts of the North Sea. Greenland. West 
coast of .South America. Adriatic Sea. 



?. Enpodiscete. 

Rope rift tesselluta (Hop.) URUN. 

Cf. above p. 98. 

Undoubtedly derived from the plankton. 

Rare: Stamsund r 4> Stone rr. 

Distribution: Western coasts of Europe and Africa. 

Anli<*HN sculptns (W. SM.) RALFS. 

RALPS in PIUTOH. Inf. p. 845, pi. 6. f. 3. Eupodiscus ti. W. SM. Brit. Diat. I, 

p. 25, pi. 4, f. 39. 

Common: Moskenstrommen +, Svolva>r c, Raftsund r, Bret- 
tesnes Skroven r, Ostnesfjord r, Gaukvaero c, Stone c. 

Specimens occur which are very similar to A. cwlatus BAIL. 
(A. SCHM. Atlas pi. 32, figs. 1415), but connected with A. 
sculptns by intermediate forms: Gaukvaero +> Stene r. 

Distribution: Coasts of the North Sea. Western Europe. 
Mediterranean. America. A. ccekitus: Warmer coasts of the 
Atlantic, Pacific and Indian Oceans. 



argus W. SM. 

W. SM. Brit. Diat, p. 24, A. SCHMIDT Atlas, pi. 92, fig*. 711 ; pi. 97, fi^s. 711. 
VAK HRCBCK Hyuops. p. 209, pi. 117. 

Very rare: Moskenstr0mmen, rr, only one broken valve. 
Distribution: Frequent on the coasts of the North Sea and 
Western Europe. America. 

Anlacodiftou* KHKR. 

A. Kittonii ARKOTT. 
ARNOTT in PBITCH. Inf. p. 844, pi. 8, f. 24. A. SCHMIDT Atlas pi. 3H, figs. 5-7. 

Rare: Moskenstr^mmen -}-, Kaftsund r, Brettesnes Skroven r, 
Gaukvaere r. 

All specimens observed have 4 processus and no, or a very 
small or inconspicuous, ^central space* 4 . 

It is very remarkable that this tropical species occurs in 



Lofoten. Very likely fossil. At present I have no opportunity of 
ascertaining* whether the cells have really all been empty. 

Distribution: Warmer coasts of the Pacific Ocean, especially 
frequent on the coasts of California. 

A. Johnsonii AHNOTT. 

ABNOTT in PKITCH. Inf. p. 844. A. SCHMIDT Atlas pi. 3rt. ti^s, 1. 2. 
A. Kittonii var. J. HATTR. Rev. t>F Anlacodisr. p. ;J7>. 

Very rare: Raftsund r, Brettesnes Skroven r. 

Differs from the preceding especially in having a conspicuous 
central space and processus of a different shape. .1. Kitto)tii is. 
however, said to vary considerably. 

Distribution: Tropical coasts of the Indiiin and Atlantic 
Oceans. 



4. Asterolatnpresv. 

ActiiioptyHiiiM Kiuut. 

A. undnlatns (HAIL.?) RAMS. 

( 1 fr. above p. 98. 

Frequent: Moskenstr0mmen r +. Stainsnnd r -(-, Svolvivr r, 
Raftsund r, Hrettesnes 8kroven r, (laukvaM-o r ? Stene r. 

Distribution: ('oasts of Western Kurope and the North Sea. 
Arctic regions. Cape of Good Hope, 

A. splrndena (EHRH.Y) SHAIH. 

SHAIIB. in PIUTOH. Inf. p. 840. VAN HF,rnrK Synopfi. pi. 11M, ft^y. I ~^?, 4. 

tH KHRB. Ahli. Iirl. Ak. 1844r 



Very rare: Moskenstrommen r, (-Jaukva^ro rr. 
Distribution: (Coasts of tho North Sea and the "Hal tic. ((ireifs- 
wald). 

AMtoromphaliiM hcptactis d^Hr.n.) HAI.F.M. 

Cf. above p. 98. 

Undoubtedly derived from the plankton. 
Very rare: Moskenstrommen rr. 
Distribution: Cf. above p. 9-s. 



5. Biddnlphieie. 

Biddiilpliia GRAY, V. H. (including Amphih'traa P'HRB., Trkcratium KHRB., 

KHRH.). 



B. pulchclla (JRAV. 

GRAY Arrang. of Brit. Plants, J, p. 294. VAN HKURCK Svnops. p. 204, pi. 5>7, 

n^-.s. 1 3. 

Rare: Stamsund r, Raftsund r, Brottesnes Skroven r, Stenc r. 
Distribution : Frequent on the western and southern coasts of 
Europe. America. Africa. 

B. regina W. BM. 

W. 8M. Brit. Diat. 11, p. 50, pi. 4fl, f. ;J23. 

rar. 

R. rcgina A. SOHM. Atlas pi. 11!*, f. 18 (from Balearic Isles). 

The 3 median elevated parts of the \ f aive hispid, not smooth 
as stated by W. SM. both in his discription and figure. 
Very rare: Stene, a sinjrlo valve. 
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. J0rgen*en. 



Distribution: Balearic Isles. The main species known from 
the coast of the isle of Skye. 

B. aurita (LYNOB.) B&fcB. 

Cf. above p. 99. 

Probably derived from the plankton. 

Frequent: Stamsund -}-, Svolvaer + c, Steno r +. 

Distribution: Cf. above p. 99. 



B. rhombna (EHRB.) W, SM. 
W. SM. Brit. J)iat. II, p. 49, pi. 45, f. 320. Denticetta r. EHRB. 

var. trl&ona CL. VAN HBITRCK Bynopa. pi. 99, f. 2. 

Very rare: Svolvser r. 

Distribution: Coasts of the North Sea and Western Europe. 
Finmark (CLEVK). 

B. turgida (EHRB.) W. SM. 

W. SM. Brit, Diat. II, p. 50, pi. 62, f. 38. VAN HF.UKCK Synops. pi. 104, ftgs. 1, 2. 

Ceratmtlwi t. 



Very rare: Svolvter rr. 

Distribution: Coasts of the North Sea and Western Kurope. 

B. Smlthii (RAI.FS) V. H. 

VAN HKURCK SynopH. p. 207, pi. 105, flg. 1 2. A. SCHMIDT Atlas pi. 110, 
fifs. 5 ti. Cerataulus S'. RAMTC in PHITCH. p. 847. 



B. arctic* (BRIGHTW,). 

Trieeratium . BRIOHTW. Micr. Journ. 1858, p. 250, pi. 4, f. 11. A, SCHMIDT 
Atlan pi. 79, figs, 1213. 

Very rare: Stene r. 



forma bal&na (EHRB.). 

Zygoceros b. EHRB. Mikrogeol. pi. 85 A, XX 111, f. 17. Biddulphia b. BRIOHTW. 
Micr. Journ. VII (1859), p. 181, pi. 9, f. 15. VAN HBURCK Synops.pl. 112, f. 1. 

Very rare: Stene r. 

Distribution: Arctic regions. Vancouver; Cape of Good Hope 
(DE TONI Syll. p. 921). 

B. fortnosa (BRIOHTW.). 

Trieeratium f. BRIOHTW. GRUN. in OLBVE ei GRCN. Avkt. Diat. pp. 111112. 
A. HCHMIDT AtlaH, pi. 79 f. 2. 

Very nearly related to the preceding species, from which it 
differs chiefly in having the centre of the valve irregularly punctate, 
not areolate, with scattered puncta smaller than the neighbouring 
areoles. 

Very rare: Raftsund r. 



forma baltena. 

Answering to the forma balcena of the preceding species. 
Very rare: Raftsund r. 



B. altcrnans (BAIL.) V. H. 

i. p. 208, pi. 113, %H. 47. Trieeratium a. BAIL. 
Obs. p. 40, figs. 5550. 



Very rare: Moskenstrommen rr, Svolvaer r. 

Distribution: Coasts of the North Sea and Western Europe, i VAN HKUKCK 
Spitsber ge n ? ( CL K v E ). 

Very rare: Stamsund rr. 
B* antediiuviana (KHRH.) v. ii. Distribution: Western Europe. West Indies. 

VAN HEURCK Synops. pi. 109, fig*. 4 5. Amphitetraa (i. EHEB., Mikrogeol. 

pi. 21, f. 25 R-C. 



Rather frequent: Moskenstrommen +, Stamsund r, Raftsund r, 
Gaukviero r, Stene r. 

Distribution: Common species, cosmopolitan; very rare, how- 
ever, in arctic regions: Spitsbergen (rr, CLEVE). 



B. lata (OURV). 

Trieeratium L GREV. Trans. Micr. Soc, 1865, p. 103, pi. 9, f. 20. A. SCHMIDT 
Atlas, pi. 77, figs. 3839. Amphitetra* 1. DE TONI Syll. vol. If, nect, 3, p. 901. 

Very rare: Raftsund r. Very similar to the figures referred 
to in SCHMIDT'S Atlas. Side of the tctragone 67 (t. Marginal 
pearls 5 on 10 ;i; the rows of stria? in the corners somewhat 
radiating, 10 on 10 ji. 

Distribution: Tropical species, according 1 to DE TONI (1. c.) 
only known from Singapore and North Celebes. 



B. favus (KHRB.) V. II. 

VAN HEUHCK Synops. pi. 107, Hgs. 1 4. Triccrntium favus Eimu. A. SCHMIDT 

Adas, pi. 8^, f. 2. 



Very rare: Raftsund, rr. Side of the triangle 92 jx; 2 areoles 



on 10 



Distribution: Rather common species, cosmopolitan on tropical 
and temperate coasts. Spitsbergen (CLEVE, ,,doubtful as an arctic 
species'*). 



B. punctata (BBIGIITW.) V. H. 
VAN HKUKCK Synops. pi. 109, f. 10 (forma 3-yona). Trieeratium p. BRIOHTW. 
Micr. Jouni. 1856, p. 275, pi. 17, f. 18, non Biddidphia punctata GREV. 1864, 

Very rare: Gaukvaero, rr. Irregularly punctate with puncta 
very different in size, shape and distance from each other, on an 
average 5 on 10 i*. Side of the triangle 40 jx. 

Distribution: Tropical coasts of America, Africa and Asia, 
The nearly related R wulpta (SHADB.) V. H., which by DE TONI 
1, c. p. 944 is considered to belong to the same species, occurs in 
Western Europe, the Skagerack, and the Mediterranean. 



B. noMUs (WITT.). 

Triceratiuvn n. WITT. Diat. Simbirsk 18H5, p. 4, pi. 10, f. 3; pi. 11, flgs. 4, 7. 
A. SCHMIDT Atlas pi. 150, f. 25. Non Biddulphia nobilis BRUN 1889. 

i A specimen very similar to the figure referred to in SCHMIDT'S 
Atlas (from Archangel) was found: Gaukvam) rr; Stene rr. 
Large puncta, irregular in size and shape, intermingled with minute 
ones. Near the margin, larger areoles. In the centre, a con- 
spicuous inward pointing spine is found. Side of the triangle 56 |t. 

A nearly related species is Trieeratium Heibergii GBUN., V. H. 
Synops. pi. 112, figs. 911 (from Mors). 

Distribution : Only known fossil from Simbirsk. Perhaps also 
fossil in my samples (as is probably also the case with some of the 
other species). 



Diatoms. 
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B. Weteaei 

Triceratium Weissci OEUN. in A. SCHMIDT Atlas pi. 95, f. 2. 

A specimen very similar to the figure referred to (from Arch- 
angel) was found: Stene, rr (a single specimen). Rather coarse 
radiating structure of puncta (pearls) ; about C rows on 10 JJL. Largo 
circular central space without puncta, only one or two near the 
periphery. Side of the triangle 57 *. 

Might also belong to the genus Trinacria. I have not seen 
a side view of the valve. 

Distribution: Only known fossil (Simbirsk, Archangel). 

Iftthniia Ao. 

I. enervis EHRB. 
KttBB. Inf. p. 209, pi. 10, f. 6. VAN HEUKCK Hyuop*. pi. 96, %s. 13. 

Rather frequent: Moskenstrommen rr, Stamsund r, Svolvaer r, 
Raftsund r, Brettesnes Skrovcn r, Stcne r. More frequent on algae. 
Distribution : Coast of Western Europe. Finmark ; Spitsbergen 
West Indies; Honduras. 



/. nervosa KIITZ. 
Ki)T2. Bacill. p. 187, pi. 19, f. 5. VAN HKUKCK Trait.' <l, Diat. 452. pi. 34, f. 891. 

Very rare: Raftsund r. 

Distribution: Western Europe. Denmark. Arctic regions. 
Honduras; San Francisko. Kerguelon. 



6. Chtetocerete. 

Kaotei inwtrwm varians LAUD. 
LAUD. Trans, Micr. 8or. 18<>3, XU, p. 8, pi. Ill, figs. I >. 

Derived from the plankton, 

Very rare: Stcne rr. 

Distribution: Neritic plankton species, from the western coasts 
of Europe. Warmer coasts of the Atlantic, Indian and Pacific 
Oceans. Rare off the west coast of Norway. 



EHRB. 
C. HtlanticttH CL. 

Of. above p. 100. 

Derived from the plankton. 

Very rare: Gaukvsero r. 

C. contortus SCHUTT. 

Cf, above p. 101. 

Thickened horns, most probably belonging to this species, us 
found now and then in the bottom samples, though seldom. Un- 
doubtedly derived from the plankton. 

C. diadema (HRB.) SCHUTT. 

The characteristic resting spores of this species (Syndendrium 
diadema EHBB.) occur rarely: 

Stamsund r, Svolvser r, Gaukvaro r. Derived from the plankton. 

Distribution: Cfr. above p. 101. Syndendrium diadema EHRB. 
also in Peru guano. 



Stfphaaogonia KHRH. 

A specimen very similar to S. actinoptychus (EHRB,) GHUNV 
in VAN HKURCK Synops. p. 83 3 , tigs. 24 was found in the sample 
from Moskenstr0mmcn. 

Nearly circular. Diameter 70 ji. 15 radii. On the smaller 
upper disc, a coarse spine seems to be found. In other respects 
corresponds very well to the figure referred to. 

Stephanogonia polyyona KHKB. seems to bo a similar form, 
perhaps the same. Both are probably resting spores (cfr. SCHUTT 
in KNOLER and PRANTL, NatQrl. Pflanzenf., Th. 1, Abth. 1 b, 
p. 147). 

Distribution: Both species mentioned are known from North 
America" (Ehrcnberg). The figure mentioned represents a fossil 
specimen from Nottingham deposit. 

Pyx ilia bnltica. URUN. 
A. SCHM. Nonl.s. Diat. pi. U, f. 25. VAN URUUCK Svimps. pi. 83, f. ^. 

According to the tigure in HKNSCII (5ter Ber. Komm. Kiel,. 
pi. V, f. 38 c) Pyxilla baWca- must be the resting spore (eudocyst) 
of Rhlzoxolenia set'iycm BRIGHT \v. 

Undoubtedly derived from the plankton. 

Very rare: Rhtzosoleniti sctigem i,s a neritic plankton diatorn 
from the coasts of Europe (Western E., ISkagerak, Mediterranean). 
Pacific Ocean. Indian Ocean; north of South America. Py villa 
baltim is known from the Baltic, and fossil from Simbirsk. 



II. 



Scuf-iT. 



7. Synedreic. 
Hynoclra. 

a. Etisyncdra V. II. 

vS. nffmis Ki rz. 
KUTX. Bacill., p. 08, pi. 15, fi^s. 6, 11. VAN HKUJICK Hynops. pi. 41, f. L't. 

var. tabulata (K.UTZ.) V. H. 

V. H. Synops. pi. 41, f. 9 H. Synedra t. Ki)TZ. 

V r ery rare: Svoivser r, Ostnesfiord r. 

Distribution: Frequent on the coasts of Europe. Arctic 
regions. 

vS. kamtftchatica GRUN. 
OUUN. in C'L. et UKUN. Arkt. Diat. p. 106, pi. VI. 

var. intermedia GBUN. 1. c. f. 111. 

Very rare: Stamsund r. 

Distribution: Karntschatka, Finmark, Spitsbergen, Greenland, 
Kara Sea, East Cape. 

S. ulna (NtTzsou.) EHKH. 

Van HRI;KCK SynopHis pi. 38, f. 7. 

Fresh water species. 

Very rare: Svolvaer r. 

Distribution: Common fresh water species. 

26 
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. Jergenaen. 



b. Ardtesonia (DE NOT.) V. H. 

S. cryatallina (A a.) Kite. 

KUTZ. Bncill. p. 69, pi. 16, f. I. VAN HKURCK Synops. pi. 42, f. 10. Diatoma c. 

Ao. Consp., p. 52. 

Not unfrcquent: Stamsund r, Svolvivr 4-, Gaukvaer0 r, 
Stene r. 

Distribution: Coasts of Western Europe. The Mediterranean. 
Finmark. 

S. supcrba Kirrx. 
KUT/. Barill. p. Htf, pi. 15, f. 13. VAN HKURCK Traitd d. Dial., p. 816, pi. 30, f. 834. 

Very rare: 0stnesfiord r, Stene r. 

Distribution : Coasts of Western Europe. The Mediterranean. 
Finmark (mr. minor GJLIUN.). 



S. baculus OHKO. 
GREG. Trans. Micr. Soc. 1867, p. 88, pi. 1, f. 54. VAN HEURCK Synopsis pi. 42, f. 9. 

Very rare; Svolvaer r. 

Distribution: Coasts of Scotland and Ireland. 

o. Toxarinm (BAIL.) V. H. 

vS. unduluta (BAIL.) W. SM. 

\V. SM. Brit Diat. II, p. 87. VAN HKURCK Hynops. p. 154, pi. 42, f. 2. Tox- 
arinm undulatum BAIL. Notes on new ap. an<1 loc. of MI<T. Org. p. 15, figs. 24 26. 

Not unfrequent: Stamsund r, Svolv&r -)-, Ostnesfiord r+ 
Gaukvaero r. 

Distribution: Coasts of Europe and North America. Red Sea. 

S. Hennedyana GRKO. 
GRKO, Pint, of Clyde p. 532, pi. XIV, f. 108. VAN HEURCK Bynops. pi. 42, f. 3. 

Very rare: Stamsund r. 400 n long-. 

Distribution: Coasts of Scotland and Belgium. The Mediter- 
ranean. 

S. (hyperborea var.?) rostcllata GRUN. 

GKUN. Di:it. Franz JOH. Land p. 54, pi. II, figa. 6 a b. 

A specimen very similar to the figure referred to was found: 
Gaukvaero. 38 |x x 3 ;x. Stria? very fine. 
Distribution: Franz Josefs Land. 



Thalaftftiotlirix niizschloides GRFN. 

Cf. above p. 102. 

Derived from the plankton. 

Very rare: Stamsund r, Gaukvaer0 r. 

Distribution: Cf. above p. 102. 



EHRB. 

S. marina (OREO.) GRUN. 

GRUK. in VAN HErRCK SynopM., pi. 37, f. 3. Mfridion matinum GHEO. Biat. of 
Clyde p. 497, pi. X, f, 41. 

Not unfrequent: Stamsund r -}-, Raftsund r, Ostnesflord r, 
Gaukvaer0 r, Stone r. 

Distribution: Coasts of the North Sea. Finmark. Balearic 
Isles. 



5. kamtscbatica 
GBUN. in VAN HEUKCK Synops. pi. 87, f. 6. 

A species very similar to the figure mentioned occurred in the 
sample from Stene, r (several specimens). Usually broader than 
the preceding, somewhat variable in shape, at the broader end 
sometimes rounded, sometimes only obtuse. Valve distinctly costate 
with linear pseudoraphe; costae somewhat radiating, 6 6 l /2 on 10 |i. 
Length 3840 |x, breadth 78 |x. Also similar to Opephora pad- 
fica GKUN. in V.H. Synops. pi. 44, f. 22. 

Distribution: Kamtschatka, Opepfora pacifica, perhaps the 
same species, in the North Pacific. 

Rhaphonoifl EHRB. 

R. nitida (OREO.) GRUN. 
Cocconeis n. GREO. Diat. of Clyde, p. 492, pi. IX, f. 2(5. GRUN. Alg. Novara p, 99. 

Rare: Stamsund r+. 

Distribution: Coasts of the North Sea. The Mediterranean. 
Auckland, 



8. Plagiogrammese. 

PJagiotframma staurophornm (OREO.) HKIB. 

HBIB. Consp. Diat. Dan. p. 55. P. Greyorianum GRKV., VAN HBURCK Synops. 
p. 145, pi. 8rt, f. 2. Denticula staurvphora GREO. Diat. of Clyde p. 496, 

pi. X, f, 37. 

Frequent: Stamsund r, Svolvser r, Raftsund r, 0stnesfiord r, 
6aukv%r0 +, Stene +. 

Distribution: (Coasts of the North Sea and Western Europe. 
Finraark; Greenland. South America. Ceylon. 

Dime re gram ma RALFS. 

D. minus (GRBO.) RALFS. 

RALFS in PRITCM. Inf. p. 790. VAN HEURCK Bynopa. pi. 36, f. 10, 11 a. 
Denticula m. GREO. Diat. of Clyde p. 496, pi. X, f. 35. 

Somewhat rare: Stamsund r, Svolvaar r, Gaukvrero r, Steno r-f. 

rar. nana (GREO.) V.H. 
VAN HEUUCK Trait4 p. 33fi, pi. 10, f. 393. Denticula nana GREG. 1. c. f. 34. 

Rare: Gaukvser0 r. Seems to be only a smaller form of the 
preceding species. 

Distribution: Coasts of Western Europe. The Mediterranean. 

D. iulvum (Greg.) RALFS, 

RALFS 1. c. Denticula fulva GREO. Diat. of Clyde, p. 496, pi. X, f. 38. VAN 
HEURCK Synops. pi. 36, f. 28. 

Somewhat rare: Stamsund +, Gaukvser0 +, Stene r. 
Distribution: Coasts of Western Europe. Sweden, The Me- 
diterranean. 



i* GRXV. 
G. WilliamsonU (Greg.) GBUN. 

Cf. above p. 102. 

Rather frequent: Moskenstremmen r, Stamsund +c, Gauk- 
vser0 r, Stene r. 



Diatoms. 
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Distribution: Coasts of the North Sea and Western Europe. 
The Mediterranean. 



G. dietans (CiBBa.) GBUK. 

, in VAN HECBCK Bynop*. pi. 8#, fig*, 1516. Denticula d. GREG. Piat. 
of Clyde p. 495, pi. X, f. 36. 

Very rare: Stene r; Stamsund r. 

Distribution: Coasts of Western Europe. Sweden. The Me- 
diterranean. 

g. Eunotiete. 

KunotiA EHRB. 
Fresh water species. 

E. anus EHHB. 

VAN HEITRCK Synop*. p. 141, pi. 34, f, 2. 

Very rare: Stone r. 

Distribution: Common fresh water species. 

E. major (W. SM.) RABENH. 
VAN HCUHCK Synops. p. 142. pi. 34, f. 14. 

Very rare: 0stnosfiord r, 

Distribution: Fresh water species from Western Europe. 

E. pectinctlis (DiLLw.?) RABKNH. 
VAK HEDRUK Synops. p. 142, pi. 33, ftg*. 1616. 

Very rare: Svolvaer r, Gaukvaero r. 
Distribution: Common fresh water species. 

E. prwrupta KHRB. 
VAN HEURCK Synops. p. 143, pi. 34, f. 19. 

Very rare: 0stnesliord r, Stene r. 
Distribution: Northern Europe. America. 

E. bidentttla \V. SM. 

W. SM. Brit. Diat. II, p. 83. 

Very rare: Gaukvaer0 rr; Stamsund rr. 
Distribution: Great Britain and Ireland. 

E. triodon EHRB. 

W. SM. Brit. Dint. I, p. 16, pi. 2, f. 18. VAN HBURCK Synopa. pi. 33, f. 9. 

Very rare: Gaukvaw r; Stene r. 

Distribution: Northern Europe. Switzerland. Cayenne. 

Ceratoncis arena (EHRB.) Kirrz. 
VAS HISURCK Trait d. Dint., p. 805, f. 69. 

Fresh water species. 
Very rare: Qaukv&ro, r. 

Distribution: Common fresh water species, especially in alpine 
localities. 



jo. Meridionese. 

Meridion circulnre (GRBV.) Ao. 
VAN HBURCK Synops. p. 161, pi. 51, fiffs. 1012. 

Fresh water species. 

Very rare: Svolvaer. Only two cells of a chain. 

Distribution: Common fresh water species in temperate regions. 



ii. Tabcllariete. 

Tabcllaria flomdona (KOTH) KUTZ. 
VAN HEURCK Synops. p. ih'4, pi. 52, ttg. 10 lii. 

Fresh water species. 

Rare: Svoivaer r, Gaukv?r0 r, Stene r. 

Distribution: Common fresh water species. 

Htrlatclla unipunctata (LYNGB.) An. 

Cf. above p. 108. 
Very rare: Gaukva?r0 r. 

Distribution: Frequent on the coasts of Europe. Finmark. 
The Red Sea. Cape Horn. 

Rlialxlom'nia KIT/. 

K. minntum KUTZ. 

KUTZ. Badll. p. I2tt, pi. 21, f. II, 4. VAN IlEcntrK Hynops. p. Ititi, pi. :>4, 

fig. 1721. 

Frequent: Stamsund r, Svolvser <% Raftsund r, Gaukvaero r, 
Stene -K 

Distribution: Frequent on the coasts of Europe, especially 
on the western and northern ones. Arctic regions, ("ape of (rood 
Hope. 

K. arcnatnm (LYNOB.) Ki TZ. 

Kim. 1. c. p. 126, pi. 18, f. VI. VAN HEURCK Hvnop*. p. I6f>, pi. 54, figs. 1416. 
Diatoma a. LYNOH. 'Hyrtroph. p. 180, pi. (2. 

Frequent: Svolvar -j-c, Raftsund r, Gaukvtero r, Stene r +. 
Distribution: Frequent on the coasts of Europe and North 
America. Arctic regions. 

R. fidriaticnm Ki'T/. 

KUTZ, Bticill. p. 12H, pi. 18, f. 7. VAN HEUKCK Synops. p. Ititf, pi. 54, Mgs. 11 - 
13. Teswlkt catena Kiinn. Mikro^eul. pi. 'J2. f. 5. 

Rare: Svolvaer r, Raftsund rr, Stene rr. 

Distribution: Frequent on the coasts of Europe and America. 
Finmark (rr CLKVK who remarks (Vegaexpod. p. -184) that this 
iSpecies else is wanting in the arctic regions). Africa. Pacific 
Ocean. 

(ramnuitopliora KHHB. 

G. islandica Kimn. 
VAN HBURCK SynopH. pi. 53. f. 7. 

Not urifrequent: Stamsund r, Svolvapr r, Raftsund r, Brottosnes 
Skroven r, Stene r -\-. 

Distribution: Northern and western coasts of Europe. North 
Pacific. Cape Horn. 

G. serpentine HALTS. 
RALPH in Ann. and Mag. XI, pi. IX f. 6. VAN HKI-KCK Hynops. pi. 53, figs. I -3. 

Frequent: Moskenstr0mmen r +, Stamsund r, Svolvjer r, Raft- 
sund r -f , Brottesnes Skroven r, Gaukviero r, Stene r. 

Distribution: Frequent on the coasts of Europe. Ceylon. 
Cape Horn. Antarctic regions. 
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E. J0rgensen. 



G. marina (LYNQB.) KUTB. 

RUT/. Uacill. p. 128, pi. 17, f. XXIV, 16. VAN HEURCK Synops. p. 163, 
pi. 53, figs. 1011. Diatoma m. LYNGB. Hydroph. p. 180, pi. 2A, 

Rare: Stamsund r. 

Distribution: Frequent on the coasts of Europe. Africa. 
America. Ceylon. 



O, oceanica EHBB. 
Blum. Mikrogeol. pi. 19, f. 36 a, pi. 18, f. 87 a, 

Perhaps ought to be united with the preceding species. 
Frequent: Stamsund r-f Svolvaer 4-c, 0stnesfiord r-f, 
Gaukvsert) r ? Stene r. 



var* wacilcnta (W, SM.) OEUN. 

GBUN. in Wien Verb. 1862. VAN HBUBCK pi. 68, 2, f. 16. G. macilenta W. SM. 
Brit. Diat. II, p. 43, pi. 61, f. 382. 



+, Stene r. 

Distribution: Frequent on the coasts of Europe. Greenland. 
Cape Horn. Indian Ocean. 



G. arctic* CL. 

CL. Diat. Spitsb. 1867, p. 664, pi. 23, f. 1. VAN HEURCK Synopa. pi. 53, 2, f. 3. 
G. africam EHBB. Mikrogeol. pi. 35 A, XX, figs. 12, (non 1. c. pi. 18, 

f. 8A, b). 

Very rare: Stene rr. 
Distribution; Arctic regions. 



12. Nltzschiese. 
Haclllaria socialis OREO. 

Cf. above p, 103. 

Not unfrequent: Stamsund f , The 0stnes Fiord r, Gauk- 
vaer0 r. 

Distribution: Coast of Western and Northern Europe. Arctic 
regions. West Indies. 



HASS. 
a. Panduriformis GBUN. 

N. panduriformis GREO. 

GBBO. Diat. 01 Clyde p. 529, pi. XIV, f. 102. VAN HEUBCK fcynopa. p. 172, 

pi, 58, ttgs. 1-3. 

Rare: Svolvaer r, Stene r. 

Distribution: Western coasts of Europe. Baltic. Adriatic 
Sea. Finmark. Spitsbergen. Indian Ocean. The Red Sea. Cape 
Horn. 

N. constricta (Greg.) GBUN. 

GBI;N. in CL. et GBUN. Arct. Diat. 1880, p. 71. Tryblionella c. GREG. Micr. 
Journ. Ill, p. 40, pi. 1, f. 18. 

Rare: Stamsund r, Svolvaer r, Gaukvaero r. 
Distribution: Western Europe. The Mediterranean. Cape 
of Good Hope. Cape Horn. Ceylon. 



b. Ttyblionella (W. SM.) Grun. 

N. naricularis (BB&B.) GBBN. 

GBUN. in CL. and GRUN. Arct. Diat. p. 67. VAN HEUBCK Synopa. p. 171, pi, 57, 
f. 1. Snrirclla w<wcM/ara BBKB. in KC-rz. Spec. Alg. p. 86, 

Very rare: Stene r. 

Distribution: Coasts of the North Sea and Western Europp, 
Spitsbergen (uncertain, CL.) 

N. punctata (W. SM.) GBUN. 

GBUN. in CL. et OBUN. Arct. Diat. p. 69. VAN HKUBCK Syuopa. p. 171, pi. 67, 
f. 2. TrvblioneUa p. W. SM. Brit. Diat. I, p. 8, pi. X, f. 76 a. 

Rare: Stamsund r, Svolvaer r, Stene r. 
Distribution: Coasts of the North Sea and of Western Europe. 
The Baltic. The Mediterranean. 

N. coarciata Grun. 
GBUN. 1. c. p. 68. VAN HEUBCK 8ynop. pi. 57, f. 4. 

Several specimens which seem to belong here were found: 
Gaukva*r0 r. 

ions The Mediterranean; Japan; Cape Horn. 



N. (TryblioneUa rar.?) litoralis 

GBUN. in CL. and GBUN. Arct. Diat. p. 75. VAN HBUKCK Synops. p. 172, pi, 69 

figs. 1-3. 

Very rare: Stamsund r. 

Distiilmtion: Frequent in fresh and brackish water. 

c. Apicitlatte GRUN. 

JV. apiculata (GBEO.) GBUN, 

GBUN. in CL. et GBUN. Arct. Diat. p. 73. TryblioneUa a. GREO. Micr. J6urn. V, 

p. 79, pi. 1, f. 43. 

Very rare: Svolvaor, r. 

Distribution: Coasts of the North Sea and Western Europe. 
Finmark. Greenland. 

N. acuminata (W. SM.) GBUN. 

GBUN. in CL, et GRUN. Arct. Diat. p. 73. VAN HKDRCK Synops., p. 173, pi. 5S, 
flgs. Id 17. Tryblionella a. W. SM. Brit. Diat. I, p. 36, pi. 10, f. 77. 

Rare: Svolvaer r, Stene r. 

Distribution: Coasts of England. The Mediterranean. 

N. marginulata GBUN. 
GBUN. 1. c. p.72. 

rar.? didywa GBUN. 1. c. 
VAN HBITRCK Hynop*. pi. 58, figs. 1415. 

Rare: Stamsund r, Svolvaer r. 

Distribution: Frequent on the coasts of Europe. Arctic re- 
gions. Indian Ocean. Pacific Ocean. 

N. hungarica GBUN. 

GBUN. in Wien Verb. 1862, p, 568, pi. 22, f. 13. VAN HKUBCK 8ynop. p. 178, 

pi. 53, f. 19. 

Species from brackish water. 

Very rare: Svolvaer, r. 

Distribution: Frequent in fresh and brackish water. 



Diatoms. 



205 



d. Dubite GBUN. 

JV. littorea GRUN. (?) 

VAK HBUBCK Synopa. pi. 5i>, f, 81. N. thcrmalis v. littoralis GRDK. in CL. et 
GHIW, Arct. Diat. p. 78. 

Very rare: Stamsund r. 118 ji long; 7 keel puncta on 10 n. 
Similar to N. hybrida, but is longer and narrower, with more distant 
keel puncta and more cxoentric keel. Also Stene, rr. 

Distribution: Newcastle. Lysekil (Sweden). 

e. Bilobatse GRUK. 

N. bilobata W. SM. 

W. SM. Brit. Diat. I, p. 42, pi. 15, f. 113. VAN HBUKCK Synops. p. 175 t 

pi. 60, f. 1. 

Very rare: Ostnesfiord, r. 

Distribution : Frequent on the coasts of Europe (the most north- 
ern ones excepted). Pacific Ocean. 

JV. liybrida GRUN. 

Cf. above p. 103. 

Perhaps derived from the plankton. 
Very rare: Stamsund r. 
Distribution: Cf. above p. 103. 

JV. Mitchelliana GREENL. 

Cf. above p. 104. 

Very rare: Ostnesfiord r, Stene r. 

Distribution: North America. Arctic regions. 

f. Insignes GRUN. 

N. insignia GREG. 
GREG. Micr. Journ. V, p. 80, pi. 1, f. 4tt. 

Not unfrequcnt: Stamsund r, Ostnesfiord r, Gaukvsero r, 

Stene r. 

Distribution: Coasts of Western and Northern Europe. Arctic 

regions. Adriatic Sea. Red Sea. 

var. notabilia GRUN. 
GRUN. in Ct. et GRUN. Arct, Diat. p. 84. VAN HEURCK Synops. pi. 51, f. 5. 

Very rare: Gaukvaer0 r. 476 |t long; 910 striae on 10 n. 
Distribution: The Mediterranean. 

var. spathulifera GRUN. 
VAN HKURCK Synops. pi. 61, f. 3. 

Very rare: Stamsund r. 

Distribution: The Mediterranean. West Indies. 



JV. Smithii *U 
RALFS in PRITCH. Inf. p. 781. VAN HKUHCK Synops. pi. 61, f. 4. 

Not unfrequent: Stamsund +, Stene r. 
Distribution : Coasts of Western Europe. Adriatic Sea. Fin- 
mark (var. marginifera GBUN.). 



g. Spathulntsc GRUN. 

N. angularity W, SM. 

W. SM. Brit. Diat. T, p. 40, pi. 18, f. 117. VAN HEURCK Synop*. p. 177, pi. 62, 

h>. 11-14. 

Rather frequent: Stamsund r, Svolvaer +, Ostnesfiord r, 
Gaukvaer0 +. 

Distribution: Frequent on the western and northern coasts 
of Europe. Tho Mediterranean. Arctic regions. Ceylon. Cape 
Horn. 



N. spathulata BRR. 

BRB. in W. M. Brit. Diat. I f p. 40, pi. 81, f. 268. VAN HEURCK Synop*. p. 177, 

pi. 2, %H. 78. 

Somewhat rare: Stamsund r, Ostnesfiord, Guukvaero r. 
Distribution : Frequent on the western and northern coasts of 
Europe. The Mediterranean. Arctic regions. 



N distana GIIEO. 
GRKO. Diat. of Clyde, p. 530. pi. XiV, f. 103. VAN HKURCK Synops. pi. 02, f. 10. 

Rare: Stamsund r (several specimens); Ostnesfiord r. 

Distribution: Coasts of the North 8ea. The Mediterranean. 
Red Sea. Australia. Baffin's Bay and Davis' Strait, Cape Wan- 
kareina (Ci*., varieties). 



h. Sigmata 



N. Higinn (Kcirx.) W. SM. 

W. SM. Brit. Diat. T, p. 39, pi. 18, f. 108. SyneAra . KOT/.. Uacill. p. B7, 

pi. 30, f. 114. 

Frequent: Stamsund -K Svolvar + ? Ostnesfiord -f'? Gauk- 
vaero r + Stene r. 

Distnbu tion : Cosmopolitan. 

i. Lanceolatte Gnus. 

N. laneeolata W. SM. 

W. BM. Brit. Diat. I, p. 40, pi. XIV, f. 118. VAN HEUUCK Hynopa. p. 182, 

pi. 8, fi^. 14. 

I have two times seen the wavy longitudinal lines, described 
and illustrated by W. SMITH. They were more distinct than the 
transverse striae. 

Very rare: Stamsund r, Gaukva>r0 r, Stene r. 

Distribution: Frequent on the coasts of Europe, the most 
northern ones only excepted. Indian Ocean. 

k. Nitzchiella (HABENH.) riauN. 
N. longiasima (BafcB.) RALFS. 

Cf. above p. 104. 
Very rare: Gaukvaero r. 

Distribution: Coasts of the North Sea and Western Europe. 
The Mediterranean. West Indies. Indian Ocean. 
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13. Snrirellefe. 
Campylodiftcu* EHBB. 

C. decorus BRB. 
C. decows BBB. Dint. Cherb. p. 13, f. 2. VAN HRURCK Synops. pi. 75, f. 3. 

Not unfrequent: Moskenstr0mmen r, Stamsund r, Ostnestiord r, 
Gaukva>r0 r. 

Distribution (including the nearly related C. Ralfsii W. SM.): 
Frequent on the coasts of Europe. Greenland. Java. Pacific 
pecan. 

C. Ralfsii W. SM. 

W. KM. Brit. Diat. 1, p. 30, pi. 80, f. 257. A. SCHM. Atlas pi. 14, figs. 23. 

Differs from the preceding species in having a linear (not 
lanceolate) pseudoraphe. Smaller in size. 
Very rare: Stene r, Stamsund r. 



C. angular in UKKU. 
ORKO. Diat. of Clyde p. 502, pi. XI, f. 53. A. SCHMIDT Atlas pi. 18, f. 7. 

Frequent: Raftsund r, Brettesnes Skroven r, Ostnesfiord c, 
Stene r. 

Distribution: Scotland. The Skagerak. Arctic regions. 



C. Thuretii BR*B. 
. Diat. Cherb. pi, 1, f. 3, VAN HBURCK Synopn. p. 190, pi. 77, f. 1. 

Frequent: Moskenstrommon r, Stamsund +> Svolvsor r+, 
Raftsund r, Brettesnes Skroven r, Ostnesfiord -f-c, Gaukva^re -f c, 
Stene r + 

Distribution: Frequent on the coasts of Europe. Arctic re- 
gions. Indian Ocean. 

C. purvnlus W. SM. 

W. Spt. in Brif. Diat. I, p. 30, pi. tt, f. 5rt. VAN HKI'RCK 8ynop. p. 191, 

pi. 77, f. 2. 

Is by some authors considered to be a form of C. Thuretii 
BKKB. (cf. DB TONI Syll. p. 622) by others to belong to C. decorus 
BREB. (cf. VAN HEUKCK Traite p. 370J. 

Very rare: Stene r. 

Distribution : England. Belgium. 

C. eximiua (|REO. 
TiREO. Diat. of Clyde p. 503, pi. XI, f. 54. 

Very rare: Stene rr. Only a broken valve. 
Distribution : Coasts of Western Europe. The Mediterranean. 
Red Soa. Indian Ocean. 



Horirella TTKP. 

S. gemma KHRB. 

EIIRB. Abh. Brl. Akad. 1840 r p. 7H, pi. IV, f. 5. VAN HEURCK Synops. p. 187, 

pi. 74, %s. 1-3. 

Very rare: Gaukv&r0 rr. 

Distribution: Frequent on the coasts of Europe. Spitsbergen. 



S. ovalis 
KCTZ. Bacill. p. 61, pi. 30, f. 64. VAN HBUBCK Synops. p. 188, -pi. 78, f. 8, 

In fresh and brackish water. 
Very rare: Gaukvfere r. 



var. omta 



V. H. 



VH. Bynopa. p. 188, pi. 78, ftg. 67. Surirella ovata KUTZ. i. c. p.' 62, pi. 

&K*. 1-4. 

Very rare: Gaukvser0 r. 
Distribution: Common species, 



S* fastuosA EHRB. 
EHBB. Abh. Berl. Ak. 1841, p. 19. VAN HKORCK Synops. p. 188, pi. 78. f. 18. 

Rather frequent: Svolvaer +> Raftsund r, Gaukvaere r, 
Stene r-}-. 



var. lata (W. 8n\.) VH 

VAN HKURCK Synopa. p. 188, pi. 72, f. 17. Surirtlla 1. W. SM. Brit. Dint. I, 

p. 81, p'. 0, f. 61. 

Frequent: Moskenstr0rnmon r+, Stamsund r, Svolvaer r, 
Raftsund r, Brettesnes Skroven r, Ostnesfiord r, Gaukvaen* r, 
Stene r. 

Distribution: Frequent on the coasts of Europe. Gulf of 
Mexico. 



14. Achnantheae CL. 

AHmantheft BORY. 

A. longipcs ACJ. 
Aa. Syst. p. 1. VAN HKITRCK Synopn. p. 129, pi. 26, tign. 1316. 

Very rare: Svolvaer r. 

Distribution: Frequent (on algae) on the coasts of Europe. 
The Canary Isles. 

A. brtvipea Ag. 

Ao. 1. c. VAN HKURCK Synnp.i. p. 129, pi. 26, flgs. 1012. 

Rare: Stamsund r, Stene r, Ostnesfiord r. 
Distribution: Frequent on the coasts of Europe. 

Eneoceonei* 01. 

Valves ecostate, without marginal loculiferous rim. Both val- 
ves with narrow axial area, rather similar in structure. 

12. pseudomargjnata (GRKG.) CL. 

CL. HynopH. Navic. Diat. II, p. 178. Gocconcis p. OBKO. Diat. of Clyde p. 497, 
pi. IX, f. 27. C. major ORKG. 1, c. f. 28. 

Rare: Stamsund r, Raftsund r, Ostnesfiord r, Stene r. 

Distribution : Coasts of the North Sea. Arctic regions. The 
Mediterranean. Red Sea. Indian Ocean. Galapagos Islands. 
Honduras. 



Heteronei* CL. (includ. Disconeis CL. 1. c. p. 180 and Actinoneis 01. 

1. o. p. 185). 

Valves very dissimilar, without marginal loculiferous rim. Up- 
per valve costate, sometimes only striate, then with broad axial area. 



Diatoms. 
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',;'' If. Allmanniana (GBEO.). 

Pinnularia A. GBBO. Diat. of Clyde p, 488, pi. IX, f. 21. Cocconets guarnerenttis 

A. SCUM. Norda. Diat. pi. Ill, f. 16; Atla pi. 192, fig. 20-24. Rhaphoneis 

q. GBUH, Wien Verh. 1862, p. 381, pi. 7, f. 24. tiavicula owlum A, SCHM 

Nords. Diat. pi. II, . 12. Heterontis q. CL. 1. c. p. 184. 

,,Cost# apparently marginal, strong, about 20 in 0.00 1", giving 
the appearance of a narrow marginal band of very strong costae. 
Within this band, however, the valve, on close inspection, is found 
to be marked with similar but much fainter costae nearly to the 
median line. The valve appears to be thicker near the margin 
than in the middle, and this perhaps is the reason why the costae 
are so strong and conspicuous there." GREG. 1. c. 

It seems to me that there can scarcely be any doubt that 
Pinnularia Allmanniana GHEO. is synonymous to Cocconeis quar- 
nerensis GBUN. Size, shape and structure agree very well in both 
species. 

There seems to be a marginal rim which has, however, only 
faint traces of loculi. 

Rare: Stamsund r, Stene r. 

Distribution : Coasts of the North Sea. Arctic regions. The 
Mediterranean. 

H. norve&ica. (Gntm.?) 

Cocconris norregica CIRUN., CL. JM0LL. Diat. no. 102 (upper valvo, teM CL.) 
A. SCHM. Nordn. Diat. pi. Ill ,f. 18. 1 (upper figure, ..Cocconeis */;.", upper valve). 

Upper valve as illustrated 1. c. by A. SCHMIDT. Instead of 
the median line (pseudoraphe), there is often a linear blank space, 
which sometimes (but rarely) is somewhat irregularly widened. The 
lower valve has a very delicate structure, consisting of close, some- 
what radiating striae, in tlte median part of the valve coarser and 
more conspicuous, about 15 on 10 jt, otherwise very faint, about 
20 on 10 j.. Raphe strait, extending to the margin; the inner 
ends somewhat thickened, separated from each other. A rather 
broad hyaline border, but no ioculiferous rim. 

CL. Synops. Navic. Diat II, p. 180 mentions that he has 
found a frustule of Cocconei* lyra with an upper valve like that 
illustrated by A. SCHM. 1. c. (pi. Ill, f. 18, 1, upper figure). I 
have, however, found a frustule, showing this upper valve, in con- 
nection with a lower valve of the structure just described. There 
must therefore here be some mistake, if there are not two different 
species, with very similar upper valves. 

There is a marginal rim, like a somewhat broad hyaline border, 
with only faint traces of loculi. 

Rare: Stamsund r+ (many specimens); Stene r. 

Distribution : West coast of Norway (Solsvik near Kergen). 



Cocconeis EHRB., CL. 

Valves ecostate, with a marginal loculiferous rim, dissimilar in 
structure. 

C. scntellum EHRB. 
BHEB. Infus. p. 194, pi. 14, f. 8. VAN HBUBCK Synops. p. 132, pi. 29, figs. 13. 

According to CLEVE exceedingly variable. It seems, however, 
that he has gone too far when referring so many different forms 
to this species, as he has done (1. c. pp. no m). 

Not unfrequent, in different forms which only badly answer 



to the varieties described: Stamsund r, Svolvaer f, Ostnesfiord r, 
Stene r. 

District tion : Cosmopolitan. 

C. distans ORKO., A. SCHM. 

GREG. Diat. of Clyd*, p. 490, pi. IX, f. 23 (1857, non Mior. Journ. Ill, p. 39, 

pi. IV, f. 9, 1855 which OKEO. I. c. p. 491 himself d^lan-M to b a var. of C. 

scutellum illustrated as C. diatom ly mistake). A. SCHM. Nords. Diut. pi. Ill, 

ft#. 22 -23 (forma Minima PKRAO.). 

Small specimens, very well answering to the figures in A. SCHM. 
1. c. (f. 23 entire frustule) occurred. They had no loculiferous 
rim, only a hyaline border. Lower valve with very faint and in- 
distinct striae. 

There is, however, such a remarkable agreement with a form 
of C. scutellum, most probably the one, mentioned above, which at 
first was figured by GREGORY as C. tlistam, that 1 do not feel 
quite sure if not these two forms after all belong together. The 
only difference seems to be the larger marginal areoles which are 
wanting in the true 0. dMam*. 

The variety of (\ tcutdlum just mentioned differs remarkably 
from the common forms. There is a narrow marginal rim, but no 
loculi. Lower valve with straight raphc, stretching to the margin. 
Median pores somewhat separated from each other. Axial area 
indistinct except towards the central nodule, where it suddenly di- 
lates into a small, round, central one. Striae finely radiating, much 
curved towards the ends of the valve, most conspicuous near the 
margin, distinctly punctate, about 14 on 10 ;*.. A narrow striate 
border with stria? somewhat closer and less conspicuous than the 
marginal stria> of the valve, 15 10 one 10 jx. 38 jt x 29 ji. 

Smaller specimens seem to pass insensibly into such forms, 
which A. SCHM. has figured 1. c. 

Very rare: Stamsund r. 

Jtitttribut'um: Coasts of the North Sea. The Mediterranean. 
Indian Ocean. Central and Arctic America. Sea of Kara. 

C. lyra A. 8< HM. 

A. HCHM. Nords. Dint. pi. in, f. lf (right rig'iw? lower vlv*, loft flgnra upper 

valve). 

As mentioned above T think there must be some mistake, when 
CL. mentions having seen a frustulo of this species with the upper 
valve of the species above named hctcronris worrey-ica. Though I 
have seen no entire frustule of C. lyra, i should think that A. 
KCHM.'S illustrations to which I have referred, belong together, which 
also answers very well to the dimensions. I have repeatedly found 
this upper valve in connection with a loculiferous rim with (> loculi 
on 10 {i. The species consequently is no Disconcis CL., but belongs 
to Cocameis or Pteuroneitt. 

The remarkable lower valve occurred sparsely in my material, 
but corresponded in size and shape precisely to the supposed upper 
valve. Its structure is puzzlingly similar to that of small forms of 
Navicida lyra var. atlantica. On one side of the valve between 
the furrows and the margin, there is, however, an indistinct blank 
iine or furrow, parallel to the main furrows, which is absent in 
ihe Navicida mentioned. 

Upper valve with transverse and longitudinal costae, the latter 
a little closer than the former. Between the costie there is, there- 
lore, a single row of conspicuous areolae. 

Rare: Stamsund r (both valves); Stene r (upper valve only). 

Distribution: West coast of Norway. 
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01. 1. c. p. 181. 

Marginal loculiforous rim. Upper valve costate. Between the 
costse double rows of small pearls. 

P. costata (OREO.) CL, 1. c. 

Coccmifi* c. (lauo. in Q. M. J. Ill, 1855, p. 39, pi. 4, f. 10. VAN HBUJICK 
Synop*. pi. 30, figs. 11 12. 



Has a broad and well developed loculiforous rim. 
Rare: Stamsund r, Ostnestiord r, Wtene r. 
Distribution: Coasts of the North Sea. Arctic regions. 
Mediterranean. Canada. Auckland. 



The 



P. pinnata (GREO.) 

Cocconeia p. GREO. Micr. Journ. VI I, p. 79, pi. 6, f. 1. VAN HKUKCK Synops. 

pi. 30. fig*. 67. 

Lower valve: The raphc line, straight, stretching 1 to the ends 
of the valve, in the middle with clavato ends, somewhat separated 
from each other. Axial area not visible, central one very small, 
roundish. Strise very faint, not; distinctly seen on my specimens. 

There is a marginal rim with rudimentary locnli which are 
less than half developed, but very well visible, 4 on 10 i*. A 
distinct hyaline border. This species seems on the whole to be 
closely related to Pkuroneis coxtata though undoubtedly a separate 
species. 

P. britannica (N.*o.) Or,. 

CL, 1. <. p. 181. Coccnneis b. KiJT/. Kp. Alg. p. 890. VAN HEURCK Hynops. 

pi. 30, %s. 12. 

Very rare: Stamsund rr. 

Distribution: England. The Mediterranean. The Barbadoes. 

Rhoicoftphenia GKUN. 

R. cnrvata (Kim.) ORUN. 

GRUN. AJ,O. Novara p. 8. Gompfuniema c. KL I TZ. 1833. G-omphoncma minutis- 

aima EHIIB. Mikrogeoiogie pi. 35 A, XII, f. 5, non G. minutissima GHKV. (twrlier 

name, = G. ejriyuum KUTZ.). 

In fresh or brackish water. A coarser form (var. marina 
VAN HEURCK Synops. pi. 20, f. 4) marine. 
Very rare: Svolvwr r, Ostnesliord r. 
Distribution: Cosmopolitan in fresh and brackish water. 



15. Gomphonemese. 
<omphonema Ao. 

G. const rictum KHRB. 
KUUB. Abb. Berl. Ak. 1830. VAN HisuRCK 8ynop. p. 123, pi. 23, f. 6. 

Very rare: Svolvaer r, 

Distribution: Common fresh water species. 

G. exigunm Kims. 
KUTSB. BacilU p. 84, pi. 30, f. 58. 

var. pachyclada (BU&B.) VH. Synops. pi. 25, figs. 3182. 
Gomphorictna p. BRB. Consifl. p. 91. 

Very rare: Stene rr. 

Distribution: West coast of France. Arctic regions. 



G. kamtscb&ttcum GBUN. 
GBUN. Gasp. Sea Alg. p. 12. VAN HEOBCK Synop. 25, f. 99. 

Very rare: Svolvser, rr. Valve 45 x 8 JA, narrow, clavate, 
with rounded broader end. Axial area narrow, dilated to an oblong 
central area. Striae little radiating, coarser outside the central 
area, about 15 on 10 JA, in the middle only 1L 

Distribution: (Marine). Arctic America and Asia. Iceland. 



j6. Navicnlese. 

Auricula complexa (GBKQ.) DE T. 

DE TONI Syll. p. 347. Amphipora complexa GREO. Diat. of Clyde p. 508, 
pi. XII, f. 62, VAN HEUUCK Traite d. Diat. p. 27, pi. 29, f. 807. 

Probably derived from the plankton. 
Very rare: 0stnesfiord r. 
Distribution: Cf. above p. 108. 



Tropidonel^ CL. 

T maxima (GREO.) CL. 

CL,. Synops. Navic. I)iat. T, p. 26. Amphiprora m. GBEO. Diat. of Clyde p. 507 
pi. XIT, f. 61. VAN HEURCK Synops. p. 120, pi. 22, figs. 45. 

Somewhat rare: 8tamsund r, Svolvaer r, the 0stnesfiord r, 
Stene r -f, Gaukv&r0 r. 

Distribution: Coasts of the North Sea and Ireland. The 
Mediterranean. Finmark (var. dubia Or*, et GBUN.). Indian 
Ocean. 



T. Jepidoptcra (GRBO.) OL. 

CL. 1. c. p. 25. Amphiprora L GKEO. Diat. of Clyde p. 505, pi. XII, f. 59 a, b 
(non c). VAN HEURCK Synops. p. 120, pi. 22, flgs. 23. 

Not unfrequent: Stamsund -|-, Svolvser r, the 0stnesflord r, 
Stone r -| -, Gaukvsero r. 

Distribution: Coasts of the North Sea and Western Europe. 
Finmark. The Mediterranean. West Indies. Indian Ocean. Pacific 
Ocean. 



Donkinia KALKS. 

D. recta (DONK.) GRUN. 

. in VAN HECROK Synops. p. 119, pi. 17, f. 9. fieurofsigma r. DONK. 
Micr. Journ. VI, p. 23, pi. 3, f. ti. Gyrosigma r. CL. 8ynopf. Navic, Diat. I, 

p. 119. 

Very rare: Stamsund, r. 

Distribution: Coasts of the North Sea and Western Europe, 
The Mediterranean. Florida. Pacific Ocean. Indian Ocean. 



D. earlnata (DONK,) RALFS. 

RALFS in PRITCH, Inf. p. 921. VAN HBURCK Traitd d. Diat. p. 248, pi. 85, f. 918. 
Fleuroaigma c. DONK. Micr. Joum. VI, p. 28, pi. 8, t. 5; CL. 1. c. p. 44. 

Rare: The Ostnesfiord r, Stene r, Gaukvser0 r. 
Distribution: Coasts of the North Sea and Ireland. Sea of 
Kara. Davis 1 Strait. Balearic Islands. 



Diatoms, 



Pleuro*lgma w. BM. 

a. JBupleuroaigma* Strire in three directions (trmwveriie and oblique), 

P. nubcoula W. SM. 

W. SM. Brit. Dint. 1, p. 64, pi. 21, f. 201. 

var. subrccta CL. 

CL. Synops. Nnvic. Dint. 1, p. 35. PleHroMgum *. OL. in CL. et GRITN. Arct. 
Diat. p. 53. pi. 3, f. 72. 

Very rare: Stamsund, r. 254 jx x 21 n; oblique striae 18 
on 10 |i, angle more than ttO, transverse striae indistinct. Raphe 
central, almost straight. Somewhat broader in the middle, with 
obtuse ends. 

Distribution (of the variety): Finmark. Greenland. Sea of 
Kara. Balearic Islands. 

P. elongatum W. SM. 

W. 8M. Brit. Diitt. I, pi. 20, f. 199. PERAWALLO Monogr. Pk'uros. pi. 11, ilg.20 21. 

Very rare: The Ostnesfiord r. 

Distribution: Coasts of the North Sea and Ireland. Baltic. 
Arctic regions. The Mediterranean. Caspian Sea. North America, 
east coast. Pacific Ocean. Indian Ocean. 

P. rigidnm W. 8w. 

\V. SM. Brit. Dint. 1, p. G4, pi. 20, f. 198. PKRAOAI.LO 1. c. pi. VI, fig*. 4 . 

Very rare: Stamsund r, (iaukv&rt* r. 

Distribution: Coasts of the. North Sea. The Mediterranean. 
Red Sea. Indian Ocean. Pacilie Ocean. West Indies. Straits of 
Magellan. 

P. Normanni RALFH. 

BALFS in PRITUH. Inf. p. 919. /^ a f fine. GRUN. in CL. et <Ri'N. Arct. Dint. p. 
ftl. VAN HKITRCK SynopH. pi. 1H, i'. 9. 

Freiiuciit: Stamsund r, Svolvser c, the Ostnestiord +c, Steno c, 
Gaukvsero +. 

Distribution: Coasts of the North Sea. The Mediterranean. 
Spitsbergen. Davis' Strait. East coast of North America. Pacific 
Ocean. The Red Sea. 

P. strigosum w. KM. 

W. SM. Brit. Diat. I, p. <U, pi. 21, f. 203; pi. 2H, f. 203. I'EKAO. 1. c. pi. V, %*. 12. 

Very rare: Stamsund r, Svolvarr r. 

Distribution: Coasts of the North Sea. The Mediterranean. In- 
dian Ocean. Africa. America. 



P. fortnosnm W. SM. 

W. SM. Urit. Dint. I, p. 63, pi. 20, f. 195. VAN HEPRCK Synopa. p. ll, 

pi. 19, f. 4, 

Rare: Stamsund r, Stene r, Gaukv&ro r. 

Distribution: Coasts of the North Sea and Western Europe. 
The Mediterranean. The Red Sea. Indian Ocean. Pacific Ocean. 
West Indies. 



P. apeciosum \V. SM. 

VT. SM. Brit. Diat. I, p. 63, pi. 20, f. 197. PERAO. 1. c. pi. II, flgs. 1316. 

Very rare: Stene, r. 



Distribution: Coasts ot the North Sea. The Mediterranean. 
Indian Ocean. Pacific Ocean. West Indies. 

h. Gyrosigma (H.\sa.). 

P. attcnuatum (Krr/.) W. SM. 
W. HM. llrii. Dint. 1, p. H, pi. 2i>, f. LM<J. 

var. scalprnin G\\u,. et Ti RP. 

GATT.L. et Trui 1 . Mm. ilu Mu. XV, pi. X, XI, f. ;J. P. firnminutitm \V. SM. 
Brit. Diat. J, p. Of), pi. i>l, f. 209. 

Very rare: The Ostnesliord, r. 

Distribution (of the variety): North Sea, brackish and marine. 

P. bfiltii'iim (KHKII.) \V. SM. 

W. HM. Hrit. J>iat. T, p. HJ5, pi. *>2. f. 2O7. AVirirw/a />. KIIRB. AMi. Bed. 
Ak. 1830, p. HI. 

V T ery rare: Stamsund i-, Svoiva'r rr. 

D'wh'ibtttiou: Cosmopolitan in warm and tcinj)orate regions. 



JK. tirvticnm d.. 

Dint, Arct. Sea p. IS, pi. Ill, f. Hi. PI;RA.JALU> M,n. I'l.-ur. pi. X, 
li 17. (tf/rofiliiMtt a. Ci.. Svm>p. X;i\ i<-. Diat. f, p 119. 



Frequent: Stamsund r, tho Ostuesfiord |- c, (;uikvaM'0 c. 
Distribution: Scotland. West coast of Norway, frequent. 
Arctic regions. 

Neoliotropf* ci, 
vS. latestriuta (Itittn.) <'L. 



CL. HynopM. Navir. Oiat. I, p. 7'J. Ainpliiprtn t, BnfiR. in Ki?TX. Sp. Alg. p. 9S. 
Scttliopleiira /. ^IRUN. in VAN HKCIICK Kymps. pi. 17, f. lif. 

Very rare : Stamsund r, Stene r. 

Distribution: Coasts of the North Sea and Western Kurope. 
Caspian Sea. East coast of North America. West Indies. Cali- 
fornia. 



Nc*olio pit* lira tumida (Bufin.) 
RABKNH. FK. Kur. Alg. p. 229. VAX HBCRCK Synopn. ]>. 112, j>l. 17, Hpf. 11, 13. 
t. BREB. in KUTX. Sp. A IK- p. 77; CL. 1. c. p. loft. 



Very rare: Gaukvam), r. 

Distribution: Coasts of the North Hea and Western Europe. 
Franz Josefs Land. Hlack Soa. Ceylon. Sidney. 



PNeudoaniphiprora CL. 

CL. Synops. of Navi<;. Dint. I, p. 71. 

According to CLKVE the following species has 2 chromato- 
phores peculiar in shape and position. 

P. stauroptera (HAIL.) CL. 

CL. 1. c. Amphora stauroptera BAIL. SMITHS, ('ontrib. VII, i>. H, Hgs. 14- 15. 
AmpMproi-ft obtwa. HRBO. Dint, of C!y<le j>. 5015. pi. XII, I'. 60 ami f. 59 c ( f ,Amphi- 
prora Ifyidoptera" OREO., non f. 59 , b.). A. HCKM. NortlM. Uiat. pi. Ill, f. 1. 

Very rare: Stamsund r, the Ostuestiord r. 
Distribution: North Sea. Finmark. Sea of Kara. Nova 
Scotia. Sidney. (CL. 1. e.). 

27 
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E. Jorgensen. 



Cr. Hynopx. XMVJC. Dint. I, p. 46. 

Valve striatc; .stria 1 parallel, except at the ends, crossed on 
each side of the raphe by one or more longitudinal lines. Con- 
necting /one not complex. 

C. Ubcr (W. KM ) (X 
Ci,. 1. c. p. "i4. N<tvicul(t I. W. KM. Urit. Diat. I. p. 48, pi. IB, f. 133. 

var. Hne&rte (dnrN.) VH. 
VH. Synups. pi. liJ, f. 35. Xaricula I Guru. Verb. I860, p. 546. pi. 3, f. 2. 

Frequent: Stamsund f, Svolvar + <-*, the Qstnesfiord r+, 
Raftsimd r, Stene r+, (>aukva>ro f . 
Distribution : (Cosmopolitan. 

var. maxima (GREG.) 

m. OIIKU. Diat. of Civile p. 487, pi. IX, f. 18. A. BCHM. Nurds. Diat. 
pi. Jl, f. 41. 

Frequent: Stamsund 4 c, Stene r-(. 

Distributifm: (/oasts of the North Sea and Western Europe. 



Far. flongutn (GunO CL. 
CL. 1. c. p. 55. Navindft e. GHUN. in A. SCUM. Nords. Dial. p. 91, pi. II, f. 42. 

Very rare: Stamsund r. 

Distribution: Coasts of the North Sea. Indian Ocean. Colon. 

C. consimJlif* (A. CUJM.) CL. 
CL. 1. c. p. 57. Xariculti c. A. SCUM. NonK Diat. p. 91, pi. II, f. 46. 

Very rare: Stamsund r. 

Distribution: North Sea. Balearic Islands. 



Ao. 



S. Grevillei Ao. 

Aa. Consp. p. 18. VAN HKUKCK Synops. p. 110, pi. 16, f. 2. 

Rare: Stamsund r, Svoivser r. 

Distribution : Coasts of the North Sea -and Western Europe, 
frequent. Arctic I'effions. West Indies. California. Kerguelen. 

^. crucigerum W. HM. 

W. SM. Brit, Diat. II, p. 74, pi. 56, %. 854; pi. 57, f. 356. VAN HEURCK 
Synops. p. 110. pi. 16, f. 1. 

Rare: Svolvaer, r. 

Distribution: Coasts of the North Sea and Western Europe. 
The Baltic. 



C. amplnsbama (Bouv.) Cii. 

CL. 1. c. p. 58. Narinila a. BOUY Kncycl. inctlj., t. 2. VAN HEUBCK 8ynopg. 

]>. 102, pi. XI, f. 7. 

Very rare: Stene, r. 

Distribution: In brackish and freshwater, frequent especially 
in Northern and Western Europe. Caspian Sea. 

C. brevte (GBKO.) CL. 

CL. 1. c. p. 61. Navicula b. GHEO. Diat. of Cly<l<% p. 478, pi. IX, . 4. 
A. SCUM. North. Diat. pi. 11, f. 15. 

Very rare: Stamsund r, the Qstncsiiord r, Stene IT. 
Distribution: North Sea. Arctic regions. 

C. blanda (A. SCHM.) CL. 
OL. 1. c. p. 62. AViriruto /;. A. SCHM. Norcls. l>iut. p. 90, pi. II, f. 27. 

Very rare: Stamsund rr, the Ostnesfiord r. 
Distribution: Coasts of the North Sea, Black Sea. Indian 
Ocean. Pacific Ocean. 

C* tnusca (OREO.) CL. 

OL. 1. c, p. 65. Aavicula w. (JRKO. Diat. of Clyde, p. 479, pi. IX, f. 6. 
A. SCHM. NordH. Dint. p. 86, pi. I, f. 15. 

Very rare: Stamsund r. 

Distribution: Coasts of the North Sea. The Mediterranean. 
Indian aud Pacific Oceans. West Indies. 



StanronH* KJIHB. 

S. salina W. SM. 

W. SM. Brit, Diat. I, p. 60, pi. 10, f. 188. VAN IlKunrK Syn'opn. p. 68, 

pi. X, f. 16. 

Rare: Stamsund r, Steno r. 

Distribution: Coasts of the North Sea. The Baltic. The 
Mediterranean. Black Sea. 

S. Gregorii KALIS. 

j RALFS in PRITCH. Inf. p. 018. VAN Hr-rncK Kynop*. p. 68, pi. A (nuppl.), f. 4. 
8. amphio.n/s GURU. Micr. Journ. IV, p. 48, pi. V, f. 23. 

Rare: Stamsund r. Gaukva^ro r. 

Distribution: Coasts of the North Sea. Black Sea. Caspian 
Sea. East coast of North America. Sea of Kara. 



tV. phcrui center on Kirai*. 
KHRB. Am. pi. II, 5, f. 1 etc. VAN HEURCK Synops. p. 67, pi. IV, f. iil 

(var. genutna CL. Bynopn. Navic. Diat. I, p. 140). 



V^ery rare: Stene, r. 

Distribution: Fresh water species, especially frequent in Nor- 
thern and Western Europe. America. New Zealand. 



Navionla Bouv. 
a. Orthostichte Ci,. Synops. Navic. Dint. I, p. 107. 

Valves with small puncta, arranged in parallel transverse striae 
and also forming straight longitudinal ones, crossing the former at 
right angles, 

N. cuspidata KUTX. 
KtiTz. liacill. p. 94, pi. Ill, fl^s. 24, 87. VAN HEURCK Synops. p. 100, pi. XII, f. 4. 

Very rare: Stamsund r, the 0stnesfiord r. 
Distribution: Common fresh water species.* 

b. Punctate CL. J. c. IT, p. 37. 

Coarse puncta, arranged in transverse strise (radiate at the 
ends) but uot in straight longitudinal rows. 



DiatoniR. 



N. hnmerosa Bafen. 
in W, SM. Brit. Diat. II, p. 98. VAN HKITRCK Synops. p. 98, pi. XI, f. 20. 

Very rare: Raftsund r. 

Distribution: Coasts of the North Sea. Baltic. Arctic re- 
gions. The Mediterranean, Black Sea, Caspian Sea. The Red 
Sea; Indian Ocean. Sidney. Cameroon. 



N. monilifera CL. 

CL. 1. c. p. 43. N. granulntn BBB. in DOXK. Micr. Journ. VI, p. 17, pi. ill, 
f. 19, non N. yranulata BAIL. 

Very rare: The Qstnesfiord r. 



var. hetcrostlcha CL. 

CL. 1. c. N. granulate A. SCHM. Atlan, pi. 6, %s. 1516. 

Very rare: Raftsund, r. j 

Distribution (of the main species): North Sea. Ceylon, j 

Madagascar. The var. only known from Hungary, fossil. i 

i 
N. latissima OREO. | 

GRRO. Micr. Journ. IV, p. 40, pi. V, %H. 4, 4*. A. SCHM. Norcln. Dint, pi. I, f. 30. 

Frequent: Moskenstrommen r +, 8volv<w r, the Ostnesliord r, 
Raftsund r, Stone r + 

Distribution: Coasts of the North Sea. Finmark. The Me- 
diterranean. Black Sea. Indian Ocean. Pacific Ocean. 



var. kcfwingensis (KHRH.) (X 

CL. 1. c. p. 18. Pinmdana /<. KHRB. 1W1 Ak. 1840, p. i>0. Xaricula k. 
A. HCHM. Atlas p|. 47, ti^s, 6 162. 

Very rare: Svolvaer. 141 51 long. 
Distribution: Brackish water: Scotland. 



N. digito-radintn (UHEU ) A. KOIIM. 

A. 8ciiM. Nonls. Dint. p. 92, pi. Ill, f. 4. Pinuulttria <l. OKKU. Micr. Joiirn. 

IV. pi. I, f. 32. 

Frequent: Stamsund + Svolvar r, the Ostnosliord r, Steue r. 
Distribution: Coasts of the North Sea, Arctic regions. Cas- 
pian Sea. New York, 

N. directa \V. SM. 

W. BM. Brit. Diat. 1, p. 56, pi. 18, f. 172. A. SCUM. Allan pi. 47, %s. 45 
(car. yenuina CL. 1. '. p. 27). 

Rare: Stanisund r +, the Ostnestiord r, Stone r. 
Distribution: Coasts of the North Sea. Arctic regions, Yokohama. 



var. retnota GRI N 
GRDN. in CL. et (iiirx. A ret. Dint, p. .'W. A. SCHM. Noids. Dial. pi. HI, f. 2. 

Somewhat rare: Stamstind -| , tho Ostnesliord r, (laukvaero r. 
Distribution: ( 1 oasts of the North S< i a. Arctic regions. r Phe 
Mediterranean. Ked Soa. Central America. 



AT. piinctulata W. SM. 
W. SM. Brit. Diat. I, p. 52, pi. Itt, f. 151. VAN HBUKCK Synojw. p. 98, pi. 11, f. 1. 

Very rare : Starnsurid r. 

Distribution: Coasts of the North Sea. Arctic regions. The 
Mediterranean. Caspian Sea. America. Indian Ocean. 

N. fraudulenta A. SCHM. 
A. SCHM. Atlas pi. 70, f. 00; Norda. Diat. pi. Ill, f. 18 8 (without name). 

Rare: Stamsund r |-. Many specimens. 
Distribution: North Sea. Sebastopol. 



var. subtilte ((;HK<J.) Cr,. 
(*!,. Vpfa p. M7. P'tHnnlaria 9. GRK. Diit. of (My'le, p. 488, pi. IX, f. 19. 

Rare: Stone r, (laukvivro r. 
Distribution: Scotland. Arctic regions. 



| JV. finmarchica (CL. M (iarx.) CL, 

| CL. 1. c. p. 28. RtauroKciit /'. CL. et GIIUN. Arcf. Diat. p. 47, pi. Ill, f. 63. 

i Very rare: Steno, rr. Very similar to the figure quoted, 

i though wanting the fainter or blank lateral areas. Also very 

I similar to N. transitaiiN forma minuta CL. Vega pi. 36, f. 37. 



c. LlncoJatw CL. J. c. II, p. 10. 
Radiate or parallel strue, transversely lineate. 

^V. radiosa KUTX. 

KUTZ. Bacill. p. 91, pi. IV, t 23. VAN HEIWCK Synops. p. 83, pi. 7, f. 20. 
Incl. Pinnularia acute W. SM. Brit. Diat. I, p. 6, pi. XVIII, f. 173. 

Rare: Stone, r. 

Distribution: Frequent fresh water species, especially in Nor- 
thern and Western Europe. Asia, Africa, America. 

N. percgrina EHRB. 
KHRB. Am. p. 133, pi. 1.,, figs. 56. A. SCHM. Atlas pi. 47, fi^s. 5760. 

Very rare: Gaukvaero, r. 

Distribution: Brackish water. Coasts of the North Sea. Bal- 
tic. Adriatic Sea. Arctic regions. America. Pacific Ocean. In- 
dian Ocean. 



i N. Mglda GUI N. 

GRUN. in CL ot GKUN. A ret, Dint. p. 39. Guru. Dint. Fran/ .los. Laml, p. 103, 
| pi. 1, f. 25. XaviiMla hatlnna r. friyida CL. 1. c. p. 2H. 

Probably derived from the plankton. 

Rare: Stamsund, r ]-. 

Distribution: Arctic regions. Cf. above p. 105. 

N. canccllata DONK. 

DONK. Brit. Diat. p. 55, pi. 8, \\$*. 4 a, V>. A. SCHM. NonU. Dint. pi. 11, 

tigs. 36 37. 

Very variable, probably also including X. zostmti and N. north- 
umbrica. 

Very frequent: Moskenstrommen +, Stamsund +, Svolvwr +, 
the Ostnestiord +, Raftsund r, Stene + c, (Jaukvivro cc. 

Distribution: Coasts of the North Sea. Baltic. Arctic re- 
gions. The Mediterranean. Indian Ocean. Pacific Ocean. Ker- 
guelen. 



212 



var. Gregorii (RALKS.) GRUN. 

GRUN. iu CL. and GRUN. Arct. Diat. p. 87. Xavicula Gregoni RALFB in I'RITCH, 
fnf. p. M)l. A, SCHM, Nords. Dial. pi. II, f. 22. 

Very rare: Stamsund r, Gaulwvro r. 

Distribution: Coasts of the North Sea. Baltic. Arctic regi- 
ons. Pacific Ocean* Kerpuelon. 

N. northumbrica T)ONK. 
DONK. Micr. Journ. I, p. ft, pi. I, f. 5. A. SCUM. Atlas pi. 47, ft^s. 1920. 

Very rare: Stamsund r, 8teue rr. 
Distribution \: North Sea. 

N. zoster ett GRUN. (?) 
GNUN. in Wien. Verb. 180 p. 528, pi. IV, f. 23. A. SCHM. Atlas pi. 47, f. 43. 

Rare: Stamsund r. Steno r, Gaukviero r. 
Distribution: The Mediterranean. Indian Ocean. Pacific 
Ocean. Brazil. 



3T. fortis (GRKO.) DONK. 

DONK. Brit. Dint. p. 57, pi. 8, f. 8. Pinmdaria /'. GKKQ. Micr. Journ. IV, 
p. 47, pJ. V, f. Ifl. A, SCHM. Atlas pi. 4, %*, B739. 

Perhaps only a coarse variety of N. canccllatn. 
Very rare: Stene, r. 

Distribution : North Sen, Arctic regions (Spitsbergen, Finmark, 
Greenland). 

N* rostellata (GREO.) A. SCUM. 

A. SCJHM. Nords. I)iat M expl, ael pi. II ^..A T . roftMlarin GHEO.V") Phnmlaria r. 
OREO. Dint, of Clyde p. 488, pi. IX, f. 20. 

Very rare: Stene, r. Probably the same species as the follow- 
ing one. There does, however, really exist a form answering to 
GREGORY'S figure, without a central transverse area. 

Distribution: Coasts of the North Sea. 

JV. crneifera GRUN. 
A. SCJIM. AtlrtH pi. 4, fitfH. 5053; Nonls. Dint. pi. If, f. HI (\,ronte1laria GRF.O.V") 

Must be reckoned as a variety to the preceding species (or vice 
versa). 

Very rare: Stamsund r; Gaukvww r. 

Distribution.: Coasts of the North Sea. Baltic. The Medi- 
terranean. Sumatra. 

JV. dtetans (W. HM.) CL. 
CL. 1. c. p. 35. Pinnularia d. W. 8wr. Brit. Diat. I, p. 5H, pi. 18, f. 169. 

Very rare: Kaftsund r, Stone r. 
.Distribution: North Sea. Arctic regions. 

JV. compressicauda A. SCUM. 
A. SOHM. NordH. Diat. p. 91, pi. 11, f. 35 j Atlas pi. 40, f. 02. 

The peculiar aspect of the ends of the valve is due to the 
convexity. The valve is boatshapcd with sharp stems, at the bot- 
tom of which the terminal nodules are situated. Thus they are 
rather distant from the very ends. 

Rare: Stamsund r+. 

Distribution: Coasts of the North Sea. Morocco. The Me- 
diterranean, 



N. ttuperimposite A. SCHM. 
A. SCHM. Norcln. Diat. p. 90, pi, II, f. 34; Atlns pi. 46, f. 61. 

In many respects answering to the preceding species, though 
undoubtedly distinct. 

Very rare: Stamsund, r. Several specimens observed. 
Distribution: West coast of Norway. Baltic. Morocco. China. 

N. opiiua GRCK. 

A T . fortis var.? ojnmci GEUN. Novaw p. HO, pi. 1A, f. 13. N. opima A. SCHM. 
Atla* pi. 46, flgn. y4~~H. 

Very rare: Starnsund, r. 

DMributim: West coast of Norway. Baltic. Arctic regions. 
Barcelona. 

d. Lseristri&tse CL. 1. c. p. <W, 

Radiate striae, not distinctly punctate nor lineolate. Valve 
more or less lanceolate. 



N. 

. in W. HM. Brit. Dint. I, p. 50, pi. 31, f. ^73. VAX HEUHCK Synops. 
p. 9(5, pi. 11, f. 9. 

Rare: Stamsund r +-, Moskenstrommen r, Gaukva>r0 r. 
Distribution: Coasts of the North Sea. The Mediteranean. 
East coast of North America. Davis' Strait. Galapagos Islands. 



var. Bar clay ana (GKKO.) VH. 

VH. BynopH. p. 97, pi. 11, f. 12. Nariwda fi. GUKG. Diat. of Clyde p. 480. 

pi. IX, f. . 

Rare: Stanusund, r. 

Distribution: Coasts of the North Sea, Tho Mediterranean. 



var. semiplena ((JKECJ.) CL. 
CL. 1. c. p. 70. Pinmdniia 8. (JHEG. Micr. Journ. VII, p. 84, pi. VI, f. 12. 

Rare: Stamsund. r. 

DMributiou : Scotland. Finmark. Spitsbergen. 

var. angulosa. (GREG.) VH. 

VAN IlKnncK Synops. pi. 11, f. 10. Xnvicnla a. GKKG. Mu-.r. Journ. IV, p. 42, 
pi. V, f. 8. A. SCHMIUT Nonla. Diat. pi. 11, f. 19. 

Rather frequent: Stamsund -{-, Stone r, Gaukvan'0 r+. 
Distribution: Coasts of the North Sea and Western Europe. 
The Mediterranean. 

var. minor Guru. 

GRUN, in CL. et GHUN. Arct, Diat. p. 0, pi. I, f. 23. Nariatla m. GREO. 
Diat. of Clyde p. 477, pi. IX, f. 1. 

Rare: Stamsund r, Gaukvaw r. 
Distribution : Finmark. Belgium. 

JV, pr&secta A. HCHM. 
A. SGHM. Norda. Dint. pi. II, f. 20. 

Recalls the var. vewiplena of the preceding species (of. CL. 
1. c. p. 70), but has a much finer structure. Striae 15 on 10 (i. 
An obscure line is to be seen between the central area and the 
margin. Perhaps a species of Caloneis, 



Diatoms. 



Very rare: Stamsund r. 53 |i long. 
.-Distribution: West coast of Norway. Bohuslftn (Sweden). 

e. Lyrntie CL. I. o. p. fi9. 

JV. prietexta EHBB. 

KBBB. 1840, Mikrogeolog. pi. 19, f. 28 (Fmnularia p.). VAN HJSUBCK Synopn. p. 

92, pi. IX, f. 13. 

Not unfrequent: Moskenstrommen +, Stamsund r, Svolvaer r, 
Raftsund r, Steno r. 

Distribution: Coasts of the North Sea. The Mediterranean. 
Red Sea. Indian Ocean. Pacific Ocean. Kerguelen. Capo Horn. 
America. 

N. Hennedyi W. SM. 

W. 8M. Brit. Diftt, II, p. 93. A. SCHM. Nords. Diat. pi. I, f. 41. 

Very variable. 

Frequent: Stamsund c, the (Mnesfiord r, Brettesncs Skroven r, 
Raftsund +, Stone r+. 

Distribution: Coasts of the North Sea. Arctic regions. The j 
Mediterranean. Red Sea. Indian Ocean. Pacific Ocean. Atlantic 
Ocean. I 

var. circumsecta GRUN. j 

GRUN. in A. SHIM. "Nords. Dint. p. 89, pi. I, tigs. 8H, 42 (N. polysHcta rar. rJ. j 



Distribution: Coasts of the North Sea. The Mediterranean. 
Red Sea. Indian Ocean. Pacific Ocean. East coast of America. 

N. lyra EUKH. 

EHBB, Amer. p. 181, pi. 1, I, f. 9, VAN HEITHCK Synops. p. 93, pi. 10, f. 1. 
N. Itjra rar. .Khrenbcrgii Or,. I. o. p. (W. 

Somewhat rare: Moskenstrommen r, Stamsund r +, SvolvaM* -i-, 
the Ostnesliord r, Stenc r. 

Distribution: Coasts of the North Sea. The Mediterranean. 
Red Sea. Indian Ocean. Pacific Ocean, America. 



rar. elliptwa A. SCUM. 
A. SCHM. Nords. Dial. pi. I. f. 89, VAN HKURCK Synops. pi, 10, f. i?. 

Very frequent: Stamsund -(-, SvolvaM* + Raftsund f, Bret- 
tesnes Skrovon r, Stene c, Gaukvaro H . 

Distribution: Coasts of the North Sea. The Mediterranean. 
Red Soa. Indian Ocean. Philippines. 

var atlantica A. SCUM. 
A. Si'tiM. NonU. Dint. pi. 1, f. ,'U. 

Very characteristic. Recalls sometimes X. ubrujitu, but always 
easy to distinguish from that species, 

Rare: Stamsund r+, Moskenstrouimeu r. 
Distribution : Coasts of the North Sea. 



2V. forcipata (JRF.V. 



Frequent: Stamsund -h c, Raftsund r, Steno +. 

Dintribution: Coasts of the North Sea. Finmark. The Modi- | (JllEV . in Mior . Joum . V.H, p. 83, pi. vi, fl^s. 10 u. A. SCHM. NOIVU. 
terranean. Red Sea. Indian Ocean. America. ii. i, f. 45 : pi. n, KM. ni, 

Besides, a tine variety from Stamsund, r, with short marginal 
striw between the main one-8. 



Frequent: Stamsund c, Raftsund r, Stene r, Oaukvaero -f- c. 
Distribution: Coasts of the* North Sea, frequent. Greenland. 
Phe Mediterranean. Black Sea. Red Sea. Capo of (rood Hope. 



2V, spectabllis . _. .. ,. _. . /v ,^, ., 

G R O. Diat of Clyde p. 481, ,,i. IX, f. io. A. SCHM. Atla,, pi. 3, fig, ao-ai. Indian Ocean. Pacific Ocean. Morula. 



Though usually easily recognizable, this species is scarcely 
distinct from all forms of the very variable N. lt/m (dr. Cu 
1. c. p. 00). 

Not unfrequent: Moskenstiwmien r -f- f Stamsund r -J-, Svolvirrr, 
Raftsund r, Stene r 4-. 

An analogous variety to that of N. Hcnncdyi, with more 
numerous marginal strhe, occurs (Stene, r). 

Distribution: Coasts of the North Sea, Greenland. The 
Mediterranean. Red Sea, Indian Ocean. Pacific Ocean. Cape 
Horn. 

N. abrupta (fiRKfO DONK. 

DOHK. Brit, Diat. p. 13, pi. U, f. 6. A. SCHM. Norda. Dint. j)l. I, f. 37. A. lyra 
var. a. GREG. Diat, of Clyde p. 486, pi. IX, flga. 14, 14 l.. 

Frequent: Moskenstr0mmen r, Stamsund r, Svolvaer 4- c, the 
Ostnesliord c, Raftsund r, Stene +, Gaukvjero +- c. 

Distribution: ("oasts of the North Sea. Finmark. Spitsbergen. 
The Mediterranean. Black Sea. Red Sea. Indian Ocean. China. 

N. clavatn GRKO. 
GRBG. Mier.'Journ. IV, p. 4tt, pi. V, f. 17. A. SCHM. Nords. Diat, pi. I, f. 33. 

Characteristic form, though hardly specifically different from 
certain varieties of A T . lyra. 

Not unfrequent: Moskenstrominen r, Stamsund r, Svolvaer r, i 



var. vcrsicolor ((Jnr.s.) (TKCN. 

. in V. H. Synops. pi. X, f. (i. Xarintlu r. (IJKUN. in A. SCUM. Xords. 
Diat. pi. IT, f. 17. 

A very well marked variety. 

Hare: Stamsund, +. 

Distribution: North Sea. The Mediterranean. Sumatra. 



N. pygnifra Krrx. 
KiiTX. Sp. Al^. p. 77. VAN HEUKCK Syiup. p. M, ]>1. 10, f. 7. 

It is hardly possible to keep this species distinct from certain 
varieties of the preceding specks (cfr. CL. 1. c, p. (><}) 

\ r ery rare : Stamsund r, Steno r. 

Distribution: Brackish water: Coasts of the North Sea. Baltic. 
Arctic regions. America. 

Pinnularia Knuu. 

a. C&pitRtfe Cr- Synops. Nvir. Diat. II, p. 75. 
/-*. 'microxtnttron 111 H. KB. 

A. SCUM. AtlHM pi. 4-1. i'. H>. 

Very rare: Raftsund, r. 

Distribution: Fresh water species. Arctic regions. Northern 



the 0stnesfiord r, Raftsund r+, Stene r. 



! Europe. North America. 
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E. Jovgense;). 



}\ nobilix KHBB. 
KURD. Herl. Ak. 1840. p. 214. A. SCHM. Atlas pi. 43, f. 1. 

ttare: Stone r; the Ostncstiord r. 

Distribution: Fresh water species, especially frequent in 
Northern and -Western Europe. 

b. Divergentes CL. 1. r. p. 77. 



Distribution: (Coasts of the North Sea. Florida. Japan, 



P. Icyunwn EH KB. 

KHRII. Mikrnfreol. pi. 11, -j, f. .12. Xariculu I. A. SCHM. Atla* pi. 44, %a. 44 47 i 

Very rare: The Ostnesiiord, r. ! 

Distribution: Fresh water species, frequent especially in j 
Northern and Western Europe. Africa. Asia. Australia. America. \ OL. i. f. p. 



EHKJJ., CL. Svnops. Navic. Diaf. 1, p. 76. 

The material examined was especially rich in forms of this 
beautiful genus. For the sake of greater clearness, they are arranged 
in the two groups Didymae and Elliptic^, although these groups 
by some intermediate forms pass into each other. 



a. Elliptic^ V. H. 8ynop. 



P. direr yens W. S>i. 
W. 8w. Writ. Pint. I, p. 57, pi. 18. f. 177. Savicula ft. A. BCHM. Atlan pi. 44, f. 9. 

Very rare: The Ostriesiiord, r. 

Distribution: Fresh water species, frequent especially in 
Northern and Western Europe. Asia. Australia. America. 

<-. Distant*'* CL. 1. c. p. 80. 
P. lata (BRKB.) W. SM. 

VV. SM. Brit. Diat. I, pi. 18, f. H>7. Mwtulia lata Bnfcu. Conn. p. 18. 

Frequent: Svolvaer r, Raftsund r, the 0stnestiord r, Stcne + c. 
Distribution: Fresh water species. Arctic regions. Western 
Europe. Switzerland. Australia. 



(DONK ) CL 
Saricula /*. BONK. Micr. Jouvu. T, p. 10, pi. I, f. 6. A. SCHM. 

Allan pi. 70, Hgs, 1 5. 



Very rare: Stamsund, r. 

Distribution: ("oasts of the North Sea. Fiumark. 

J>. coffe&formte (A. SCHM.) CL. 
j (^L. 1. c. p. 81. Xaricula c. A. SCUM. Nonls. Dmt. p. 88, pi. I, f. y<2; pi. II, f. IB. 

Perhaps a variety of the following species. 
Rare: Stamsund, r -J-. 

Distribution: Coasts of the North Sea, Naples* Macassar 
Straits. 

D. suborbicularis (GURU.) CL. 
CL. 1. o, p. 81. Xavicula Smithii car. . OREO. Dint, of Clyde p. 4H7, pi. IX, f. 17. 



I 



Somewhat rare: Stainsund f-, Svolvan* r. 

Distribution: Coasts of the North Sea. Davis' Strait. The 



P. b<m'al\* EHUB. 
KHHJJ. Am. pi. 1,2, f. H. Nancnln b, A. SCUM. Atla* pi. 4.% flg. J5 -21. 

Very rare: Stamsund, rr. \ Mediterranean. Caspian Sea, Indian Ocean. America. 

Distribution: Frequent fresh water species, especially in arctic i 
and alpine regions: Northern and Western Europe; Switzerland. 
Asia, Africa, America and Australia. 



(1. Marina* CL. 1. c. p. 94. 

P. quadratarca (A. HCJIM.) Gi.. 

A. SCHM. Nords. Diat. p. 90, pi. II, f. 26. Xnvicula pinnularia Cr. Svensk. N. 
Diat, p. 224, pi. IV, %*. 12 (earlier nanu<)- 

Frequent: Stamsund 4-> Svolvaer r, the 0stnestiord r, Stone 
r +, Gaukva?r0 + c. 

Distribution : Coasts of the North vSea. Arctic regions; frequent 
The Mediterranean. Australia. 

P. claviculus (OREO.) CL. 

CL. 1. c. p. 9(>. \aricuto c. GREG. Dint, of Clyde, p. 478, pi. IX, f. 5. A. SCHM. 
Nords. Diat. pi. II, f. 28. 

Rare: Stamsund r +, Gaukviero r. 

Distribution: Coasts of the North Sea. Sweden. Balearic 
Islands. 

P. crnciforwia DONK. 
DONK. Micr. Jwirn. (n. H.) I, p. 10, pi. 1, f. 7. A. SCUM. Nordn. Diat. pi. II, f. 25 

Rare: Stamsurid r, Svolvaer r, Gaukvyero r. 
Distribution: Coasts of the North Sea. Finmark. Baltic. 
West Indies. Cape Horn. Seychelles., 

P, Trevelyana (DONK.) BABENII. 

KABENH. PI. Ear. Algnr I, p. 910. AVmeufa T. DOKK. Micr. Joarn. I, 1861, 

p. 8, pi. I, f. 2. 

Rare: Stamsund r, Svolvier r, Stone r. 



J). eudoxia (A. SCUM.) 

c. A. SCHM. Atlas pi. VIII, f. 40, pi. 70, f. 71. A 7 , weditcrronea 
A. HMIM. \ords. Diat., pi. II, f. 10, non KiJTZ. D. c<mtiijua var. eudoxia CL. 

1. c. p. 83. 

This beautiful species i.s so easily recognizable and seems 
to be so well distinguished from the following that I prefer to keep 
them separate instead of referring both to Z>. contiyua, as CL. 
(1. c, p. 82) does. 

Rare: Stamsund r~| , Raftsund r. 

Distribution: West coast of Norway. The Mediterranean. 
Red Sea. Indian Ocean. Galapagos Islands. 

D. sejuncta (A. SCHM.). 

Aw'icH/a a. A. SCHM. Kcrnlx. Dint. p. 87, pi. I, f. 18. A r . eugenia A. SCHM, 
Atlas pi. 8, figs. 4445, Diploneis contiyua(A. SCHM.) var eugenia CL. I. c. p. 88. 

This species is certainly a Diploneif*, not a Culoneis as CL. 
1. c. supposes. A. SCHM. (Nords.) compares it with D. nitescem and 
mentions it (A 7 , eugenia) another time (Atlas 1. c.) as a connecting 
link between D. mtescem and D. eudoxia. 

Horns of the central nodule not plainly separated. Now and 
then, the division line is, however, seen. Costae apparently lineate; 
the very faint longitudinal lines form a single row of alveoli bet- 
ween the costae, Sometimes the valves are a little constricted ia 
the middle. 

I can find no essential difference between this form and N. 
eugenia. The costae in the latter are stated to be 89 on 10 |i, 
in the former 12. The structure of D. sejuncta is, however, some* 
what variable, and answers perhaps best to 10 costae on 10 j* 



Diatoms. 



1>. major CL. 

\avlcula Smifhii A. SCIIM. Atlas, pi. VII, f. 19. 



There is also a remarkable agreement in their occurrence, as both I 
are mentioned from Campeachy Bay. 

Very rare: Stamsund r-f, here in rather large numbers. 

Distribution (of N. wjuncta A. SCHM.): West coast of Nor- Beautiful form, but hardly anything other than a coarse variety 

way (Hvidings0). Campeachy Bay. , of A SmMii lt 8ftonw qu / to im])0ssil)lo (o k u (]istim . t from 

Distribution of N. eugenia A. SCHM.: Ceylon. Macassar j , arRC f()m)8 of th(J , attcr speci( ^ wi(]i coarsej . st|wium 

Straits, Campeachy Bay. j The ( , entral no(lu]c is usua)|v l)roadcnod| j )roa(ior thail 1I|0 (H _ 

I stance between the horns, while it, in D. tiwithii, is of equal 

D. notabili* > iGBKv) CL. ' : breadth. The terminal nodules are generally distant from the ends, 

CL. 1. c. p. 98. Xavimla notabihs GRBV. Micr. Journ. XI, p. 18, i. 9. ,.vi *u n c // r i * *v " . 

1 i wjll ' e > in J) - b lt " ut he close to them. I loth these character- 

var ' X P lcta A ' SCHM - ! istics are, however, unreliable. f rhus forms occ,ur, which, on account 

A. BCHM. Nonls. Dial, pi. I, f. 20, pi. II, I. 11. , Qf ^ 8tructurft am , th(> tmnjjm) n(W , u|o s , ionW ^ \ ( ^^ d t<) 



Rare: Stamsund r, Raftsund r, Stene r, GaukviW) r. 



D. major, but on account of the form of the central nodule to D. 



Distribution: Coasts of the North Sea. The Mediterranean, j timithii, and vice versa. 

Black Sea. Red Sea. Indian Ocean. Pacific Ocean. West Indies. ! Not unfrcquent : Moskenstrommen -) , Stamsund r |, Stene r. 

Brazil. ! Distribution: Coasts of the North Sea. The Mediterranean. 

i Indian Ocean. Pacific Ocean. 

D. fiisca (OnKu.) CL. j 

CL. 1. c. p. 93. Xaricnla fwa A. BCHM. Atlas pi. 7, tigs. 2--H (rar. norrrgica \ D borenlte (UKCN ) <'( 

''" ' i CL. 1. c. |>. JH). Xfti'n'idn SinitJiii rar. bon-fili* (Jui'N. Dint. Fr.Mr/ Jos. LMIH! 

This species is exceedingly variable and includes probably JJ. \ p - rtli ' 1>K L f> 4o 

hyperborea and /). a?^ir. Even the limit towards I). Stnithii seems | p uriW8 swelling round the central nodule. 

not to be reliable. | Frequent: Stamsund ec. Stene r, the Ostnestiord r, (iauk- 

Froquent: Moskcnstronunen r, vStamsund +, Svolvitr + the ; V . er0 r 

Ostnestiord r, Raftsund r, Stene r, Gaukva?ro +. | My >spec i mons (li ff er somewhat from (uu NOW\S {i-ure, ospoeialJy 

in the central nodule, which is not elongated. The double rows 



var. Gregorii CL. I. c. p. 4. 
SmitMi mr f. OREO. Dint, of Clyde ix, f. 15. 



of pearls between the cost;c arc very delicate, but arc now and 
then distinctly seen. Airree very well with the description in (iiir- 
Large, beautiful form. Differs from the main species in the : NOW 1. c, 

same way as />. major CL. from D. Snrithii. Central 'nodule elong- ; Distribution: Sweden (Mohusliln), Arctic regions. ,lava. 

ated; terminal nodules distant from the ends. j 

Very rare: Stamsund, r. i 



Distribution: Coasts of the North Sea. Naples. 

D. hyperborca (ORUN.) CL. 
CL. 1. c. p. 95. A'avh'ula hyperborea QRUN. Wieu Verli. 1H(>0 p. 5-U, \\. lll,f. 1. 

Furrows swelling round the central nodule. 
Rare: Stene r, the Ostnestiord r, Stamsund r. 
Distribution: Bohuslan (Sweden). 

var. excisa A, BCHM. 
Navicufa fmca t\ c.rcina A. SCHM. Nurd*. Diat. pi. II, f. V. 

Beautiful and characteristic form. Large, conspicuous pearls as 
in D. fnnca var. Grey or ii. 
Rare : Stainsu nd , r + 
Distribution: West coast of Norway. 



D. Smithii (Bnfcit.) CL. 

CL. 1. c. p. 9. Navicuta Smithii Bufcn. in W. SM. Brit. Dint. JT, p. 9*j. 
A. ScnM. Atlas pi. 7, Hgs. 16 17. 

Exceedingly variable, probably also including />. major and 
D, borealis. 

Very frequent: Moskenstrommen r, Stamsund c, the 0stnes- 
flord r, Raftsund r, Stene c, Gaukvroro c. 

Distribution: Coasts of the North Sea, Baltic. Arctic regi- 
ons. The Mediterranean. Indian Ocean. Pacific Ocean. Central 
America. 



D. litoralis (!)ONK.) ( L. 

CL. I. r. p. 94. Saviculn I DONK. IJrit. Dial. |. 5, pi. I, f. 2. A. SCHM. 

Noi-ii*. Dint. pi. I, tius. i24 ii5 {..rat-. ttnbtitiH 11 ). 

Very rare: Stamsund. r. 

Dixlnbuthn: Coasts of the North Sea. Arctic regions. The 
Mediterranean. Indian and Pacific Oceans. 



D. nltvMcnti (GKKU.) CL. 
CL. 1. c. p. 97. \civimla Stnithii rar. nifcsccns GiiE(j. Diat. of Clyle p. IH7, 

pi. IX, f. Hi. 



I 



Somewhat rare: Stamsund -f-, Stene r, Gaukvim) r. 
Distribution: Coasts of the North Sea.. The Mediterranean. 
Black Sea. Indian Ocean. Pncilic Ocean. Central America. 



b. Didytntv VH. Syimjis. 

D. constricta (GRTTN.) Cl. 

CL. 1. c. p. 83. Xaricula c. (JurN. in Wien Vurh. 18r,0, j>. 535, pi. HI, f. 18. 
N. Donkinit A. KCUM. Nords. Dini. pi. I, f. 12, pi. II, f. H. 

Coarser structure than in the following species, horns of the 
central nodulo more divergent, and obtuse angles in the lateral 
contour. At a certain focus, a few very indistinct oblique longi- 
tudinal costiP are sometimes to be seen. 

Not unfrequent: Stamsund + c, the Ostnesfiord r, Stene r. 

DMrilnttion : Coasts of the North Sea. Finmark. Balearic 
Islands. Ceylon. Florida. 
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K. 



D. incurvata (OREO,) CL. 

(X I. c. p. 84. Xfirk-M/rt i. GREG. Mifcr. Journ. IV, p. 44, pi, V, f. 13. 
A. SCHM. Nords. Diat, pi. 1, fig*. 1011; pi. II, f. . 

Frequent: Stamsund -f- c, Stene r-f-. 

Distribution: Coasts of the North Sea. Finmark. America. 

/>. inter rupta (KtVrx.) CL. 

CL. 1. f. p. 84. AVirtfM/tf i. KiiTx. Baeill. p, 100, pi. i?9. f. 93. A. SCHM. 
Nords. Dirtt. pi. I, f. 8. 

Somewhat rare: Stamsund r, the Ostnestiord r, Kaftsund r, 
Stone r. 

Distribution: Brackish water, ("oasts of the North Sea. 
Baltic. Arctic regions. The Mediterranean. Red Sea. Indian 
Ocean. Pacific Ocean. East coast of America. 

D. linentu (!)ONK.) CL. 

CL. I. c. p. 85. Naricula I BONK. Micr. Journ. VI, p. 32, pi. Ill, f. 17. 
A. SCHM. Nords. Dint. pi. I, fi. H> 17. 

Hare: Stamsund r, Stene r. Both forms illustrated by A. 
SCHM. 1. c., occur. 

Distribution: Coasts of the North Sea. The Mediterranean. 

/>. tiubcineta (A. SCUM.) CL. 
CL. I. c. p. 86. JVViriciffri 8. A. SCUM. Nonls. Diat. pi. II, f. 7. 



Very variable. Structure coarse, coarser than in the preceding 
species. 

Frequent: Svolvier r-{-, the Qstnosiiord r +, Raftsnnd r, 
Stene + <' 

Distribution: Coasts of the North Sea. Arctic regions. The 
Mediterranean. Indian Ocean. 

Far. mec/w ((iiiuN.) 

Mwiciila bontboides rar. medin GKUN. A ret. Diat. p. 41, pi. Ill, f. 54; Dint. Franz 
Jo*. Land pi. I, f. 39 (\. mtbctncta). Diptoneis cntomon CL. Hynops. Navic. 

Diat. I, j>. 87. 

Two. or a few, broad, irregular longitudinal costa?, anastomosing 
through oblique ones. 

This form is very remarkable. By CLKVE it has been referred 
to D. cntomon (cf. under that species), by GIUTXOW as a variety 
to D. b&mboidw. GRUN. has, however, noted the close relationship 
to D. subcincta. As this species is very variable as regards the 
development of longitudinal costao, and often shows similar peculi- 
arities as the present variety, I have thought it best to consider 
the latter a variety of D. subcincta, though it is, on the whole, 
so characteristic that it might very well be regarded as a separate 
species. 

I also think I have seen forms distinctly transitional to N. 
sultcincta. Such forms arc, however, rare. 

Not unfrequent: Stamsund r +, the Ostnestiord r -f, Raft- 
sund r, Stene r. 

Distribution: Arctic regions. 

J). cntomon, 

Regarding the interpretation of this name CL. 1. c. is not quite 
clear. His species seems to be = A. SCHM. Nords. Diat. pi. I, 
f. 14, a figure, on which the longitudinal costae are very indistinct. 
CL. quotes, however, also A. SCHM. 1. c. f. 13, a figure which 



undoubtedly represents another species. A. SCHM. himself remarks 
that these two figures cannot be referred to the same species, but 
that GHUNOW considers them to be D. entomon EHHB, 

CLEVE'S species is partly identical with D. bomboidw var. 
media GKUN. (in CL. et GRUN. Arct. Diat. p. 41, pi. Ill, f. 54), 
a form, which, according to GKUNOW, is an intermediate one be- 
tween /). bomboidcs and tsubcincta. This var. media I have referred 
to D. subcincta (cf, above). It is hardly essentially different from 
that form from Franz Jos.'s Land, which GKUN. illustrates (Diat. F. J. 
L. pi. 1, f. 39) as Natncula subcincta. In this figure the irregular 
ramification of the longitudinal cost is seen, producing two anosto- 
mosing ones. 

The figures from A. SCHM. Atlas (pi. Irt, figs. 48 49) refer- 
red to by CL. 1. c. represent a species, which I have not seen, 
and which hardly occurs with us. 

7A entomon of VAN HKIJRCK Traite p. 195, pi. 20. f. 732 is 
a different species, identical with A. SCHM. Nords. Diat. pi. I, f. 13. 
This figure seems, however, to represent a form of ./>. constricta. 
The furrows, especially, answer very well to the latter species. 
VAN HKIIUCK who is on the whole conservative on the question of 
species, also mentions the near relationship between D. cntomon 
and J). incurrata, a species which again is very nearly connected 
with D. const rida. 

When CLKVE 1. c. remarks that /). cntomon by intermediate 
forms passes into D. splendida, this also shows clearly that his 
species is different from that of A. SCHMIDT (f. 13) and VAN 
HEUKCK. 

The furrows of D. entomon CL. answer very well to those of 
/). bomboid-es, less so to those of D. splcndida. 

I have, however, never seen specimens where it was doubtful, 
whether they should be referred to />. cntomon CL. C= bomboides 
rar. media GRUN.) or 1). bomboidcs. 

/A cntomon EHRB. Mikrogeologie pi. 33, XV11, f. 13 has the 
shape of D. constricta, but very narrow furrows. />. cntomon EHRB. 
1. c. may be VAN HKURCK'S species (A. SCUM. Nords. Diat. pi. I, 
f. 13); the specimen seems to lie somewhat obliquely, which may 
have caused the median constriction of the furrows. 

D. splendida (GHEG.) Ci,. 

CL. 1. c. p. 87. Kavtcula 8. Gniw. Micr Journ. IV, p. 44, pi. V, f. 14. A. SCHM 
Nonls, Diat, pi. I, figx. 34: pi. II, f. 2. 

This beautiful species is very similar to D. bomhoides, but the 
furrows do not swell in the middle and narrow evenly elliptically off 
towards the ends. The costap, besides, distinctly cross the furrows at 
the sides of the central nodule (i. e., in the furrows are here distinct 
transverse costa>), while these furrows else are almost smooth. The 
median structure of the valve generally is a little coarser, the 
areoles here somewhat larger. 

I have seen no distinct transition between D. uplendida and 
the other species. 

Somewhat rare: The 0stnestiord r+j Kaftsund r, Stene r-K 

Distribution: Coasts of the North Sea. Arctic regions (Fin- 
mark. Baren Eiland, Spitsbergen, Greenland). Indian Ocean. Pacific 
Ocean. West Indies. Florida. 



i. c. p. 



D. bomboides (A. SCHM.) CL. 
. Nacicula b. A. SCHM. Nords. Diat. pi. I, f. 2. 



Similar to the preceding species, but the furrows swell slightly 
round the central nodule, and the structure here is like that of the 



Diatoms. 



other parts of the valve* The turrows are also more protracted 
towards the ends, and not conspicuously crossed by transverse cosfce 
at the sides of the central nodule. 

Always easy to distinguish from the preceding species. 

Frequent: Stamsund + c, Brettcsnes Skroven r+, Raft- 
sund r+ Stene r+. 

Distribution: Coasts of the North Sea. Alexandria. Indian 
Ocean. Pacific Ocean. Central America. 

D. didyma (Kiiun.) KIIUB. 

EHRB. Mikrogeolog. pi. 19, f. 32. Pinnularia d. Emm. Krekleth. p. 75. Navic- 
ula didyma A. Heim. Nurds. Dial. pi. I, f. 7. 

Not (infrequent: Moskenstrommea r, Svolvaer r+, the Ost- 
nesfiord r, Raftsund r, Stene r. 

Distribution: Especially in brackish water. Coasts of the 
North Sea. Arctic regions. Baltic. Black Sea. Caspian Sea. 
Indian Ocean. Pacific Ocean. Cape Horn. West Indies. 

D. bom bus KHKB. 

Emu*. Mikrogeol. pi. 1J), f. 31. Narinda />. <HEO. Diut. of (lyd- 1 p. 484, 
pi. IX, f. 12. iV. gtmmn A. HCHM. Nonln. .hint, pi, I, f. 1; pi. 11, f. 1. 

Frequent: Moskenstrommen r~K Stamsund c, SvolviBi* +, 
the Ostriesfiord r, Raftsund r, Stene -f-, Gaukvan'o r+. 

Distribution: Coasts of the North Sea and Western Europe. 
Fiamark. The Mediterranean. Black Sea. Caspian Sea. Indian 
Ocean. Pacific Ocean. America. 

D. cliersonensis ((iiax.) Ci,. 

l!i,, J. c. p. 91. Xarictila r. (JRUN. in A. SCUM. Atla* pi. 12, f. 40; pl. WJ, f. 21. 
Navicula apln (!)ONK.) A. SCUM. Norcls. Diat. pi. 1, f. il. 

Not unfrequent: Stamsund -\- , Svolvaer r, Gaukvaero r. 
Distribution: Coasts of the North Sea. The Mediterranean. 
Indian Ocoan. Pacific Ocean. West Indies. Florida. 



Distribution: Fresh water species, rather common. 



inc'onspicuH ((IKKG.) CL. 
CL. Hynops. Nnvic. Diat. 1, p. 124. MiKirula'! i. OURO. Dint, of Clyl' p 478 
pi. IX, f. 3. X. fifttula A. KCILM. Nords. [)i;.t. p|. TI, f. 29. 

Frequent: Moskciistrommen r, Stamsund r, Gaukvsero f c. 
Dixtribtitiou: Coasts of the North Sea. Bohusliln (Sweden). 
Balearic Islands. Arctic reirions. 



Trashy nt'lM awru (KHUB.) CL. 

CL. Bynops. Nnvic. Diat. T, p. 191. Stauroptcnt a. KHR. Amor. )l. I, fi^v. 12; 
Mikro^eol. pi. 35 A, XXIII, f. Hi. Xctricuto <i. VAN UKI-HCK Synnps. pi. X. f. 13 

(my. yennhia CL.). 



Couimou: Moskenstiwnrnen r, Stamsund -f- c, Hvolvn 



the Qstnesjiord c, Kat'tsund r -j-, Stene c, Gaukva^ro } . 
Distribution ; Cosmopolitan. 



LEWIS Pivu;. Ac. Nat. K<\ JMiilad. IHJ1 p. H"), pi. II, f. 5. VAN |(KI;KCK Sy 



p. 7 



Very rare: Svolva?r, r. 

Distribution: Brackish and marine: Baltic. Belgium. Atlantic 
coast of America. Behrinir Island. 



A/. Smithii r l'nw. 

\V. SM. lirit. Diat. II, p. i>5, p|. r>4, f. H41. VAN HKL-JU-K Ryn.p. p. To, 

pl. -I, f. 1;i. 

Very rare: 8volva*r, r. 

Distribution: In brackish water. Baltic. Knirland. Naxony. 
Caspian vSea. Australia. 



D. crabro KHHM. ! 

Alikrogeol. pl. 19, flgH. 29 a, b (non c). A. SCUM. Nonls. Dint. pl. I, fitfs. 5 tt; | 

pl. 11, f. 4. D. crabro rar. multicoxtata (GRI-N.) CL. 1. c. p. 10'2. Maviada I \y HM. Hrit. Diat. II, p. 
mtdticostata GRUN. Wien Verb. I860, p. 524, pl. Ill, f. 13. 



Rather frequent: Moskenstr0mmen r, Stamsund (-, the Ost- 
nesfiord +, Raftsund r, Stene r, GaukvaBr0 r +. 

Distribution: Coasts of the North Sea and Western Europe. 
The Mediterranean. Red Sea. Indian Ocean. Pacific Ocean. 
West Indies. 

rar. pandura (BufcB.) VII. 

VAN EtatTRUK Synops. pl. 9, f. 1. Navicida pandura BRKM. Dint. Cberb. f. 4. 
A. SCHM. Nurds. Dint. pl. II, f. 3. 

Peculiar form with tongue-shaped segments. 

Very rare: Ciaukvmr0, rr. 

Distribution: Coasts of the North Sea and Western Europe. 
The Mediterranean. Red Sea. Indian Ocean. Pacific Ocean. 
America. 

Frngtulla Ao. 

F. rhomboides (EHKB.) DE TONI. 

Da TONI Syll. p. 277. Navicula rhoniboifos EHRB. Amer. pl. 3, I, f. 15. Van- 
luwrckia r. BBSB. Ann. 8oc. phyt. Bel^. I, p. 204. V. H. Synops. p. 112, pl. 17, 

%*. 1-2. 

Very rare: Svolvser r, Brettesnes Skroven r. 



f. apiculntu W. SM. 

, pl. *>2, \\ 3H7. A. SCHM. Atlas pl. 185, f. 43; 
pl. 18H. f. 23. 



Very rare: Svolva. j r, r. 

Distribution: Coasts of the North Sea and A\ r estern Europe. 
The Mediterranean. Black Sea. China. 



77. Cym bell ese. 
Cymbclla. AG. 

C. riff tula (HKMPK.) KIUCIIN. 
VAN HEIIRCK Hynops. p. H4, pl. iJ, tt^M. 12-13. 

Very rare: Brettesnes Skroven, r. 

Distribution : Fresh water species, frequent in arctic, northern 
or alpine localities. Also in slightly brackish water. 

C. cymbiformis (Ao.?) V. H. 

VAN HEUKCK Hynops. p. 63, pl. II, figH. 11 n c. 

Very rare: Stamsund r,- the Ostnesfiord r. 

Distribution: Frequent fresh water species, especially from 
Northern and Western Europe. Arctic regions Asia, Africa, 
America and Australia. 

28 
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Amphora KHRB. 
Amphora CL. . ., Bynops. Navio. I)iat. II, p. 100. 

Valves with transverse rows of coarse puncta, forming 1 longi- 
tudinal linos, or strong transverse coste, crossed by longitudinal 
ones. Connecting zone simple. 

A. proteunt OHEO. 
<JRK<*. Diat. of Clydt- p. 518, pi. XH1, f. 81. A. SCHM. Atlas, pi. ^7, f. 3. 

Very variable. 

Frequent: Stamsund -f, Svolvaer r, Raftsund r, Stene -f-, 
GaukvaBro + c. 

Distribution: Coasts of the North Sea. Arctic regions. The 
Mediterranean. Black 8ea. The Atlantic, Indian and Pacific 
Oceans. 

var. contigim Ci,. 
CL. I. r. p. 103. A. SCHM. Alia?*, pi. 28, f. 4. 

Perhaps a separate species. 

Not unfrequent: Stamsund r, Svolvaer r, the Qstnesfiord r. 
Distribution (of rar. wntigua CL.): North Sea. The Adriatic. 
Labuan. New Caledonia. 

A. robusta GUKG. 
GHKO. Dint, of Clyde p. 519, pi. XIII, f, 70. 

Not unfrequcnt : Stamsund r, the Ostnesliord +. 
Distribution: ("oasts of the North Sea. Spitsbergen. The 
Mediterranean. Macassar Strait. Pacific Ocean. 

A. ovalis KUTZ. 
KUT/. Hyiiops., %*. 5~rt. VAN IfErat-K Synops. p. 59, pi. J. t\ 1. 

Very rare: Stamsund, r. 

Distribution: Fresh or slightly brackish water. Frequent in 
Northern and Western Europe. Arctic regions. 

b. Diplamphora CL. 1. . p. 107. 

Connecting zone complex, with more or less numerous longi- 
tudinal divisions and transverse striae or costac\ Valves with trans- 
verse cost*, or rows of puncta, on the dorsal side with one or two 
longitudinal lines. 

A. crassa GBKG. 

GREG. Micr. .Tonrn. V, p. 72, pi. I, f. 35; Diatoms of Clyde p. 524, pi. XIV, 
f. 4. A. BCHM. Atlas pi. JJ9, f. 30. 

Rare: Stamsund r, Svolvser r, Stene r. 
Distribution: Coasts of the North Sea. Arctic regions. The 
Mediterranean. Indian Ocean. China. 

var. solsvigiensit* PETIT. 
PETIT Diat. Cap Horn, p. 120, pi. X, f. 15, p. p. A. HCHM. Atlas pi. 48, f. 17. 

Beautiful form. 

Very rare: Stamsund, r. Ill x 18 ji; cost 4 ! /2 on 10 JJL, 
lineate. Strong longitudinal line. The costse answer to the fig. 18 
in A. SOHM. Atlas, the margin of the ventral side to fig. 17 (these 
figures thus correspond to different focussing). 



A. Grvffii GRUN. 
GRUN. in A, SCHM. Atlas pi. 25, fig. 40. 

Very rare: Stamsund, r. 63 x 14 |x; striae 17 on 10 JA, crossed 
on the dorsal side by a blank line. Ends little protracted, Axial 
area a little constricted in the middle, 

Not unfrequent: Stamsund r -f-, Stene +, Gaukvsero r. 

Distribution: Naples. Indian Ocean. Pacific Ocean. 

A. Grevillcana GKKO. 

GBK&. Micr. Journ. V, p. 73, pi. l t f. 36. Diat. of Clyde p. 522, pi. 13, f. 89. 
A. SOHM. AtlaH pi. 25, f. 41. A. fasdata GRBO. 1. c. pi. 13, f. 90 (cfr. CL. 1. c.). 

Rare: Stamsund r, Stene r. 

Distribution: Coasts of the North Sea and Western Europe. 
Spitsbergen. The Mediterranean. Pacific Ocean. Central America. 



A. sulcata 

. Diat. Cherb. f. 8. GBKG. Diat. of Clyde p. 523, pi. XI II, %M. 92, 92 b. 
CL. 1. c. p. 112. 

Very rare: Stamsund r, the 0stnesHord r. 15 striae on 10 |n. 
74 JJL long. Corresponds exactly to the figures and description 
in GREGORY i. c. Also tolerably well answering to GLEVE'S species. 

Distribution: West coast of Europe. Balearic Islands. 



A. Mulleri A. SCHM. 

A. SCHM. Atlas pi. 2(i, f. 31. A. monilifera GKKU.? Diat, of Clyde, p. 511. 

pi. XII, f. 69. 

Very rare: Starasund, r. Valve 73 x 11 p., with 7 1 / 2 striae 
on 10 |t, obtuse. The ventral side as illustrated by A. SCHM., 
rather narrow, towards the ends broader, then again narrowing. 
The raphe is not so distinctly bent as in the figure. On the 
broader part of the ventral side, inside the marginal striae, there 
is a band of short striae, as in A. proteux, separated from the 
marginal stria) by a blank line. Dorsal striae, as in the figure 
mentioned, crossed by a broad blank, longitudinal line. Another 
sharp line is seen close to the dorsal margin. 

Distribution: West coast of Norway (Hvidingso). 

A. alata PEKAO. 

PEBAO. Diat, <le Villefr. p. 41, pi. 11, f. 11. VAN HEUBCK Traite d. Dint. 

pi. 24, f. fV77. 

Very rare: Stamsund, r. 

Distribution: West coast of Norway. Morocco. The Medi- 
terranean. Macassar Wtraits. America. 

A. binodis GREG. 
OREO. Dial, of Clyde p. 510, pi. XII, f. 7. Or,. 1. c. p. 124. 

Very rare: Stamsund, r. 34 |t long. Completely answering 
to the illustration in GREG. 1. c. 

Distribution: Scotland. Balearic Islands. 

c. Halamphora Ci,. 1. c. p. 117. 

Connecting zone complex. Raphe close to the ventral margin. 
Transverse, punctate striae, not crossed by any longitudinal line. 
Ends of the valve usually rostrate or capitate. 
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A. maeilenta GRKGK 
GMBO. Diat. of Clyde p. 510, pi. XII, f'. 65. CL. I. c, p. 121. 

Answers best to A. eryadensi* GKGXI. 1. c, p. 512, pL Xll, f. 71, 
whieh by CLBVK 1. c. probably rightly is considered a 
variety of A. maeilenta. 'Frustule 48 x 19 n, with rather narrow 
connecting 1 zone. 11 striae on 10 |i. 

Very rare: Stamsund, r. 

Distribution: Coasts of Sweden and Scotland. The Mediter- 
ranean. Macassar Straits. 

A. cunotia Ci,. 

CL. Diat. Arc*. Sea. p. 21, pi. Ill, f. 17. ^1. cymbifera rar. A. HCIIM. Atlan 

pi. a5, f. 35. 

Very rare: Stamsund, r. 

Similar to an Amphora terrorw, with distinctly punctate trans- 
verse striae. Valve 80 x: 15 jx; its ends a little capitate-rostrate. 
Striae 7 1 A on 10 |x. 

Distribution: Bohuslan (Sweden). Arctic regions. Indian 
Ocean. 

B *' 



A. ostrearia 

BRJ&B. in KUTZ. Spec. p. 94. A. SCHMIDT AtlHN pi. 2f>, f. 23. VAN HKI :HCK 
Kynop. p. 55, pi. I, f. ^5 fi.Ytr. tifpica <'r,. 1. c. p. 129). 

Rare: Stamsund, r; (iaukvaro, r. 

Distribution: Coasts of the North Sea. Finniark. The Medi- 
terranean. Indian Ocean. Pacific Ocean. 



A. hwte GKEO. 
GRKO. Diat. of Clyde p. 514, pi. XII, Hga. 74 a-r. A. SniM. Atlas, pi. k ji, f. 10. 

Rare: Stamsund, r | . 

Distribution: C 1 oa.sts of the North Hea. J^inmark. Balearic 
Islands. Java. 



,. 1. c. p. 130. Atiiphoru Iferiwima GRKO. J)iat. of rlyU>, p. 513, pi. XII, f. 72. 
A. SCUM. AtlsiH pi. y<>, li^-M. 3, 13 1.4. 

Rare: Stamsund r, Stone r. 

Distribution: Coasts of the North Sea. Finmark, Sea of Kara. 

L>. AmMy amphora d,. 1 c p. 180 

, . T- r OA i a'* 9 - tv* i -0-7 i vir ' Connecting /one complex. Valves obtuse with the raphe 

W. Stt. Brit. Diat. 1, p. 20, pi. 30, f. 2a. GREO. Dmt. of Clyde p. 527, pi. XIV, . ' ,,,,, 1V 

f. 99. 4. m/feto OHITM. in A. SCUM. Atiun P i. 25, OH. 29-81). diverging dorsally. ISo longitudinal lines, luno puncta, arranged 

i in transverse stria?. Structure not tiner on the ventral part of 
Rare: Stamsund, r. ^ Ya i V6i 

Frustule 34 x 16 ji, coarse structure; 9 10 stria> on 10 |t; 
many longitudinal division lines. Ends protracted. 

Distribution: Coasts of the North Sea. Mediterranean. Sumatra. 
East coast of America. Galapagos Islands. 

A. terroris KHKB. 

A. erebi Eimn. Microgeol. pi. 35 A, f. 2. A. cymbifcru UUKU. Diat. of ciyil** 

p. 520, pi. XIV, f. 97. A. HCHM. Atlas pi. 2B t V. 33; pi. :'W T i'. 18; pi. $45, 

fis. 17-19, 33-34, 3. 

Not unfrequent: Stamsund +, the Ostnesliord r, Gaukvaero r. 
Distribution: Coasts of tho North Sea. Arctic reirions. The 
Mediterranean. Macassar Straits. Gulf of Mexico. 



(JllK(i. 

OKKO. Micr. Journ. V. p. 7i>, pi. I, f. 34. A. SCUM. Atlas p], -|O. Hg. 1 7, 

11 13. 

Veiy rare: Stamsund, r. 

Distribution: Coasts of the North Soa. The Mediterranean. 
Black Sea. lied Sea. Indian Ocean. China. East const of 
A merica. 



A. spectaMlin <Jm;i. 

IKO. Din. of Clyde. j>. 5H, pi. Mil, ii^. NO a, . A. SCUM. At his pi. 40, 

titfM. 18- 2:i. 

Not unfrequent: Stamsund +, Stcne r, Gaukviero r. 
Distribution: Coasts of the North Sea. The Mediterranean. 



d. Oxy amphora CL. 1. c. p. 125. j 

Complex connecting zone. Valves acute with the raphe close ' ln(lian Ocoan - Padlic OceaiL West Imlios - l);ivis ' >straits - 
to the ventral margin. No dorsal longitudinal lines. Usually delic- 
ate structure of transverse or slightly radiate stria* with puncta 
arranged in undulating, longitudinal lines. Ventral side usually of 
still finer structure than tho dorsal side. Often a stauros. 



A. acuta GRKO. 
GREG. Diat. of Clyde p. 524, pi. 14, f. 8. A. SCHM. At la* pi. 4 JH, fi#*. 1920. 

Not unfrequent: Stamsund r, the Ostnesliord r, Kaftsund r, 
Gaukv*er0 r. 

Distribution: Coasts of the North Sea. Arctic regions. The 
Mediterranean. China. Straits of Magellan. 



A. groenlandica CL. 

CL. 1. c. p. 128, pi. IV, f, 1. 



No stauros. 



Median striae 12 on 10 n, towards the ends of the valve some- 
what closer. Puncta elongated, 10 on 10 jx. 
Very rare: Stamsund, r. 
Distribution of the main species: Davis 1 Strait. 



i. Psammamphora (.'r,. I. c. p. 132. 
Connecting zone simple. Else as Aw.blymni*hor. 



A. ocrllata DONK. 

DONK. Mirv. Journ. 1H>1 (n. s.) I, p. 11, pi. 1, f. 11. VAN HKITRCK Syimp*. p. 56. 
pi. I, f. 2'> (car. typica Ci,. c. p. I'M). 

Somewhat rare: Stamsund r, Svolvjer r, the Ostnestiord r H, 



Distribution: Coasts of the North Sea. Sweden. The Adriatic, 
g. Cymbamphora CL. 1. c. p. 134. 

Connecting zone simple. Valves of rather delicate structure, 
No longitudinal liues. Raphe close to the ventral margin. 

A. an&usta GRKH. ? CL. 
CL. 1. c. p. 135. GRKO.? Diat, of Clyik* p. 510, pi. XII, 1'. <iii (rar. typun CL.). 

Rare: Stamsund, r. Hardly Gregory's species. 
Distribution: Scotland. Arctic regions. East coast of North 
America. West Indies. 
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var. ventricosa (GRKO.) OL. 
OL. I. c. p. 135. Amphora i\ OKKO. ]>iat, of Clyde p. 511, pi. Xll, f. 68. 

Not imfrequent, Moskonstrommen r, Stamsund r, the 0stnes- 
fiord r -f-. Stenc r, Gaukvaw +. 

Answers completely to Gregory's species, but is very variable. 

Distributimi: Coasts of the North Sea. Sweden. Arctic 
regions. The Mediterranean. Red Sea. 

Hpitlicmla BUKH. 
K. tanjida (Emm.) KI T TZ. 

KUTZ. Bacill., pi. 5, f. 14. VAN HKI'KCK . Synop*., pi. 31, ttg*. 12. Navicula 

t. EHRB. 18HO. 

Fresh water species. 

var. We&tcrmanni (KHRB.) GRUN. 

GRUN. in Wien Verb. 1862, p. 825. VAN HEUWK Synops. p. 138, pi. 31, f. 8. 

W. KHRB. 1833. 



Very rare: Gaukvar0, r; Moskenstr0mmen, r. 
Distribution: In brackish water. Coasts of the North Sea. 

E. (tryitit (EfiitD.) KUTB. 

Kim. Badll. pi. 29, f. 55. VAN HKUHCK Synops. pi. 31, flg. 1517. Eunotia 
argun EHRB.. Mikrogeoi. pi. XV A, f. 59. 

Very rare: Brettesnes Skroven r, Gaukva?r0 r. 
Distribution: Fresh water species; also in brackish water. 
Frequent, especially in Northern Europe and in alpine localities. 

E. zebra (KHIIB.) KITH. 

KtfTx. Hacill. pi. 5, f. 12; pi. 80, f. 5. VAN HBI T RCK Synops. pi. 31, fig*. 9, 
11- -14. Ennotin z. Emm. Inf. p. 191, pi. 21, f. 19. 

Very rare: Gaukvaw r, Stene r. 
Distribution: Common fresh water species. 

K. musciilus Ki'T/,. 

Kims. BaciJl. pi. 20, f. . VAN HEIVKOK Synop.s. pi. 32, #. 1415. 

var. conatticta (BRB.) V. H. 

VAN HKHKCK Hynopn. p. 140: Trait*' <l. l)i?it. p. 297, pi. 9, f. 360. Epithemiac. 
BRB. in \V. SM. Brit. Diat. I, p. II, pi. 30, f. 248. 

Very rare: Svolvan- r, Gaukvaw r. 

Distribution: ('oasts of the North Sea and Western Europe. 
The Mediterranean. 

B. gibberula KUT/. 
Kim, Bacill., pi. 30, f. a. VAN FTRORCK Traite <1. T)iat., p. 297, pi. 80, f. 825. 

Rare: Svolvae.r, r. 

var. products ORI;N. 
Van HBURCK Synopo. pi. 82, fi^s. 11 13. 

Bare: Stamsund, r. 

Distribution: Marine, also in brackish and fresh water (var. 
producta GEUN.), frequent in Europe and Ameiica. 

Rhopalodia yibba (En KB.) OTTO MULL. 1895. 

2Spithemia gibba KDTX. Bacill. p. 85, pi. 4, f. 22. VAN HKURCK Bynopa. p, 139 

pi. 32, %H. 1 2. 

var. rentricosa (KtJTZ.) GRUN. 
GRUN, in Wien Verb. 1862, p. 327. Epitlwnia ventricosa Ktixz. Bacill. pi. 30, f, 9. 

Very rare: Gaukvaw, r; the Ostnesflord, r. 
Distribution: Common fresh water species. 



General remarks on the character of the bottom diatom flora, 

The most striking facts regarding the distribution of the dia- 
toms in the foregoing list of bottom species are, that the arctic 
forms are rare and (hat the flora, on the whole, has a much more 
pronounced southern character than would be expected from the 
geographical situation. This is in sharp contradistinction to the 
character of the diatom flora during ,,the diatom inflow" of plankton 
species in spring (cf. above p. 88), when the actual arctic species 
predominate. 

Generally speaking, the bottom flora shows a remarkable 
agreement with that of the east coast of Scotland. It is especially 
striking that a great many of the species described by GKEOOBY in 
Diatoms of the Clyde (1854) are common to these two regions, 
situated at a rather considerable distance from each other. On the 
other hand, these species also occur on the west coast of Norway, 
at any rate most of them. It may, consequently, be concluded that 
the characteristic western bottom flora of diatoms which inhabit 
the coasts of the North Sea extend to the north as far as to past 
the Vest- Fiord, probably, however, but little farther. 

For the sake of clearness, 1 divide the species found into 
groups: 

1. The actual arctic species, only found in the arctic region. 
11. Species with a western and arctic? distribution. 

III. Species with a very wide distribution, occurring from southern 
regions right up into the arctic one. Some of these species 
seem to be cosmopolitan. In Kurope, the species belonging 
to this group are generally found from the Mediterranean to 
the arctic regions. 

IV. Western species, especially known from the coasts of the North 
Sea, but not before mentioned from the arctic zone. 

V. Species with a southern and western distribution, generally 
occurring from the Mediterranean or still farther to the 
south to the coasts of the North Sea. 

VI. Species with only southern distribution, not before found so 
far north as on the coasts of the North Sea. 

Most of the species observed belong to group III, and many 
of these species will probably later on be found to have a still wider 
distribution than is at present known. For such more or less 
decidedly cosmopolitan species, a thorough treatise on their varieties 
and forms is a very important and valuable work, indispensable 
when one wishes to obtain an accurate knowledge of the distribution 
of identical and closely related species. Notwithstanding the exten- 
sive material consisting of an immense number of facts arid obser- 
vations, often made with the utmost care and accuracy as to details 
in structure, we are still obliged to acknowledge with regret that 
our knowledge of the individual variations and real constancy of 
the various distinguishing characters is very deficient. 

These species play an unimportant part with regard to the 
character of the flora. It is, however, an interesting fact that, 
apparently, so many species of diatoms are common to most seas 
of the world. Even if a good many of these widely distributed 
species, on a more thorough examination, should prove to consist of 
similar, but separate species, having different areas of distribution, 
there will still remain a great number of species which, in Europe, 
occur from the Mediterranean to the Arctic Sea. It must, however, 
be remembered that the valves of diatoms are almost of eternal 
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duration and that thus fossil valves will enlarge the apparent area 
of distribution of the still living species. 

Most of the species of this group III are probably recent 
ones, a great number of them being observed alive on the west 
coast near Bergen. 

Next to group III it is group V, which contains the greatest 
number of species. Many of them have a predominating southern 
distribution, but occur, more or less frequently, as far north as the 
coasts of the North Sea. To this group belong the following (a few 
of which might perhaps rightly be reckoned to another group): 



Coscinodiscus Rothii. 

Biddulphia pulchclla (a broken 
valve, Troms0, CL.). 

jB. ray w (only exceptionally found 
as far north as Scotland). 

B. favw (once found in Spits- 
bergen). 

B. alternans. 

B. punchttu. 
Synedra undulata. 
S, Hennedyana. 
Jiaphoneis nitida. 
Dimeregramma min us. 
I), fulvum. 
Glyphodwnis distans. 
Grrammtttophora svrpen tina. 
N iteschia punctata. 

A', acuminata. 

N. bilobata. 

N. lanccolata, (a). 

Canrpylodiscus cximins. 

Surirella fastuosa. 

Achnanthes longipes. 

Plea i 'oneis distans. 

P. britannica. 

Donk'mia recta. 

Pie 1 1 rosigm (i rigi du m . 

P. formosum. 

P. speciotwin, 

P. balticum. 

Scoliotrvpis latcstriata. 

Ca lone-is consimilis. 

C. Manda. 
C. musca. 



Many of these species were for the first time described and 
illustrated in the work by GREGORY above mentioned. 

All those species have not previously been mentioned from 
the arctic zone. To this group should properly also most of those 
be reckoned winch are previously Known from the arctic zone, but 
only from the coast of Nordland (,,Finmarken"). 

Less numeroUiS are the species of a mere western European 
distribution, group IV. Such species are, however, on the whole 
not numerous. Here belong the following species: 
Coscinodiscm apollinis var. (west C. Normanni, C. fascicnlatus A. 
coast of Norway). SUHM. 



Stauronns salina. 

Navicula moniliformis. 

N. latimma. 

N. com pressica u da . 

N. supcrimposi ta. 

N. palpebralis a, var. Barclayana, 

var. angulosa. 
N. pmtrxta. 
N. clarata. 
N. forcipata car. 
Pinmdaria cluriculus. 
P. Trwwlyana. 
Diploneis coffciform is. 
D. lineata. 

J). (eontigua var.) vudoxia. 
J). notabiUs (var. 
I). fuM-fi var. 
D. major. 
I), nihwciii*. 
D, sejuncht. 
D. didyma. 
D. ehvrftownsiit. 
/>. crnbro ft var. pan-dura. 
Mastoglo ia ap icitla ta . 
Amphora protcns var. contiytta. 
A. niacilMita. 
A, cost at a. 
A. binoditt. 
A. sulcata. 
A. alata. 
A, obtma. 
A, spec tab Hi ft. 
A. ocdlaia. 

in II&CM Ins. 



attenttcttuw (?). 
Calmrix liber, 
tfchtzonrma. mtc.iyennn (?). 
Naricula northumbrica. 
N. pcrcgrina var. ki'lwinyensis. 
N. pmwcta (\\ est coast of Norway). 
Dipfonciit hyprrborca var. exrisa 
(west coast uf Norway). 



Actinoeychts craams. 
Aciinoptychus splmdens. 
Biddulphia turgida. 
Synedra laculus. 
Nitzschia litorea. 
N. navicularis (Spitsbergen?). 
Campylod incus parmi hut. 
Cocconriti lym (west coast of 
Norway). 

These species, the tirst and the last ones only excepted, are 
common to Great Britain and Norway. 

A closely related group is group 11, including species with a 
predominating western area, though also occurring right up to the 
arctic zone. These are the following: 

Coscinod-tttcaa Kii teinyii. 
Hyalodiseux wot i cm. 
Tiiddu Iph i a rh ow Im x . 
B. Smithii. 
Nitzxch ia apwulatu. 
Campylod-iscus angular is. 



Rlw icos iyma arc t icu m . 
Cat-oncis brwis. 



Naricula dirccta ct vai*. 

A', fort is. 

N. difttunft. 

N. palpebralis var. wmiplcna. 

N. pyymwa. 

Diphnris hyalinu . 

Amphora /rw/'.s-. 



The genuine arctic -species, belonging to ^rouj) I, are few: 



Mitchdliana. 
(jowphoncwa l\'t 
Amphora yn>t'n(andica t 
D i ph> n c is ( 1 1 tomot t ( 1 1 , . p . p . 
/). xuhcinctd var. 



> borcalis. 

A ctinocydus alien as ? 
Biddulphia arctica. 

Synedra kamtschaticum. Diploiu'is f-ittomon C\,. p. p. ( 

8. rostf'llata. 
(jrawmatophora arctica. 

All these species, except the last one, arc besides very rare. 

At last we have the remarkable group VI of only southern 
forms, partly only known from regions situated far to the south or 
even only from the tropical zone. Their distribution (as earlier 
known) extends northwards only as far as to the Mediterranean. 
To this group belong: 

(CoscinvdiscHs Icptojms rmis). Nltzwhia (insignia var.) sjiathn- 
(\ nodulifir. lifrra 

Aulacodiscua Kitto-ni. N. coarctata. 

A. Johnsonianus. A r . (Smithii var.) notabilis. 
Biddulphia rcgina var. Amphora Cira'ffii. 

B. lata. 

There may, however, bo some doubt as to whether the forms 
observed of Biddulphia lata and Amphora Grwffii ai'e identic?)! with 
those, which usually occur in southern regions. Moreover, Cowino- 
discus leptopus, Nitzschia spathulifrra, N. coarctata, N. notabilis and 
Biddulphia rcgina var. are all very rare and scarce. There remain, 
however, Coseinodiscus nodulifcr and the two species of Aulacodiswt*, 
all of which occur in comparatively large numbers, and in several 
samples. These species are easily recognizable, and have a pro- 
nounced tropical area of distribution. 

Probably these species are all fossil, but 1 cannot at present with 
certainty decide this. Comnodiwun nodulifcr has most probably 
occurred as a plankton species. 

All the species of groups IV, V and VI, a considerable number 
of species in all, have not before been known from the arctic zone. 
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Achnantlu'8 brevip*?* Ao 206 

longipes Ao 206 

AotinocyoluH alienit* GRUN 197 

craMiut VH 197 

- Ehrcnbergii RALFS 197 

nioriiliformin RALPH. f 197 

R:ilfNii (W. SM.) UALVS 197 

apamis (GRKG.) KATTR 197 

Actinopt.ychuH spleiidens (EHRB. *) SHADB 199 

umlulatus (BAIL.) RALPS 199 

Amphiprora lepUloptcra OREO., = Tropidoneis 1. 

maxima GRKG., Tropidoneia in. 

obtuna GREG,, ~ PMeudoamphiprora stauroptern. 
Amphitetras anfadtiuviawi KHRB,, = Biddulphia a. 

lata DB T., = Biddulphia 1. 

Amphora acnta URKQ 219 

alahi PKJIAO 218 

anguata GREG., Cj 220 

binodis OREO 218 

coHtata W. SM 219 

craHHa GREG., ft var 218 

cymbifera GREG., = terrori*. 

eunotia CL 219 

fattciata GREG. = Gruvilleana 220 

Grmffli GBUN '. 218 

Orevilleana GREG 218 

- groeiilandica CL. var 219 

inflata GRUN., == COB! at a. 

Ubvis GKG 219 

kensttima GIIKO. == I>viH VHI*. 

macilonta GHKG 219 

. monilifera GRKG 218 

Mulleri A. HCHM 218 

' obta*a GREG 219 

ocellatA DONK 219 

ostrenria BitJfcB 219 

ovaliH KIJTZ 218 

proteitH GBJSG., <4 var 218 

robiiHta GREO 218 

gpectahilid GHBO , 219 

fttauroptera BAH., = Pfleudoamphiprora x. 

nlcata BREB., GREG 218 

trroris KHRB 219 

ventricosa GRBG., = angunta var. 

Asteromphalus hepiactia (BREB.) RALFB 199 

AulacodJBcns Johnsonii ARNOTT 199 

Kittoni ARKOTT 199 

Auligcus Mculptus (W. SM.) RALFS 199 

Auricula coinplexa (GREG.) DE T 208 

BaciUaria socialis GRKG. 204 

Bactoriastruni variana LAUD 201 

Biddulphia alternans (BAIL.) VH 200 

antediluviana (EHBB.) VH 200 

arctica (BRIGHTW.) 200 
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Biddulphia aurita (tiYNGB.) BR&B 200 

balccna BKIGHTW., = arctica. 

favuH (JJHRB.) VH 200 

fonnoNR (BRIGHTW.) 200 

lata (GRKV.) 200 

nobilis (WITT.) 200 

pulchella GRAY 199 

punetata (BBIGHTW.) VH 200 

regiim W. SM M var 199 

rhombus (KHRB.) W. SM., var 200 

Bmithii (RALFS.) VH 200 

turgtdn (EHRB.) W. SM 200 

Weissei (GRUN.) 201 

Caloneis amphiHbft>na (BORY.) (, 1 L , 210 

blanda (A. SCUM.) CL 210 

brevis (GRKG,) CL 210 

conaimUis (A. SCUM.) OL 210 

liber (W. KM.) CL. ct var 210 

musca (GREG.) CL 210 

Campylodiscus nnfulariH GREG 20(5 

decora* BREB. 206 

cxinihift GREG 2()(i 

parvuhiM W. SM 20(5 

| Ralfsii W. SM 206 

Thuretii BREB 206 

Ceratonei* arcus (EHRB.) KUTZ 20B 

Cha'tocerOM atlanticu (^L 201 

contortua HCHUTT 201 

diadenm (Eif RR.) GRAN 201 

Cocconeia britannu'a KUTZ., = Plouroneis I). 

costata GREG., = Ple\ironei8 c. 

ditan (JREG 207 

lyra A, SCHM 207 

nitiila GRBG., = Kbaplionoifc n. 
norvfffica GRUN., == Ueterouei n. 
pinnata (rRBG., ~ Plouronein p. 

pseudomarginata GREG., = Eucocconeis p. 

quamcrensis GRUN., = Heteroneis Allmanniana. 

HCUtQlhini EHRB. et var 207 

Coscinodiscus apolliriis EHRB. var 195 

borealifl BAIL 196 

centralis EHRB., RATTR 196 

concavua GRKG 195 

concinnua W. SM 196 

curvatulua GRUN 196 

decreaceiw GRUN., et var 197 

excentricua EHRB 196 

fasciculatus A. SCHM., == Normanni. 

Kutzingii A. SCHM 196 

leptopus GKUN 195 

lineatua EHRB., et var 195, 196 

marginatus A. SCHM., ~ Kiit^ingii. 

nitidus Gaao 195 

nodulif er JA 197 
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Coscinodiscus Normanni GKBG 196 

ocufat iridis EHRB., =a radiat. vr. 

pttnctulatwi GREG 196 

-~ radiatut EHRB., et var 197 

Rothii (EHRB.?) GRUN 196 

ftcintillans GRBV., s= apoHiniH var. 

Htellavifl HOP 196 

striatus KtiTZ., = Cyclotellu H. 

aubbullien* J0RO 196 

imblinealut OEUN. 

Htibtilifl EHRB 196 

symbohphorus GHUN., = gtellarifl var, 

symmetricu* A. SCUM., = Rothii. 

Ooscinosira polychorda (GRAN) GRAN 196, 198 

Cyclotella conita (EHRB.) Kims 198 

striata (KCxz.) GRUN 198 

Oymbella ciatula (HEMPR.) KIRCHN 217 

cymbiformis (Ao.V) VH 217 

Dentiada dinrans GREO., = GIyphodesmin d. 

fulva GHBO,, = Dimeregramma f. 

minus GRKO.. = Dimeregramirw m. 

nana GREG., . Dhneregramma minna var. 

stourophora GKBQ., = Plagiogramma . 

Dimeregramma fulvnm (GREG.) HAWS 202 

miniiM (GREG.) KALFS 202 

Diplonein bomboidea (A. SCHM.) CL 216 

bombiiB EHRH 217 

borealis (GRUN.) CL 215 

cherBoneiifli* (GBUN.) CL 217 

coffefleformia (A. KCHM.) CL 214 

conrtricta (GRUN.) CL 215 

contigua (A. SCHM,) CL., var 214 

orabro EHRB , et var 217 

didyina (EHRB.) EHRB 217 

entonion 216 

endoxiR (A. SCHM.) 214 

fusca (GRKO.) CL. et var 215 

hvalina (DONK.) CL 214 

liyperborea (GRITN.) CL M ^t var 215 

incur vata (G-RE.) CL 216 

interrupta (KO'rz.) CL 216 

lineata (!)ONK.) CL. 216 

litoralis (DoNK.) Ci 215 

major CL 215 

nitesceiiH (GREG.) CL 215 

mitabili* (GREV.) CL., var 215 

ftujuncta (A. SCHM.) 214 

Bmithii (BREB.) (it 215 

splendida (GREO.) CL 216 

subcincta (A. SCUM.) CL 216 

suborbieularie (GHKO.) CL 214 

Doukinia carinata (Doh'K.) HALFS 208 

recta (D'ONK.) GRUN -08 

Endtctya oceanica KHRB 1 95 

Epithemia argns KUT/. 220 

gibba KUTZ., = Rliopalodia g. 

gibberula KOtx.., et var 220 

musculus, KtfTZ., var 220 

turgida (EnuB.) Kt)Tz M var 220 

Eucocconeii pseudomarginata (GRKO.) CL 206 

Eunotia arcuH EHRB 208 

bidentula W, SM 203 

- major (W. -SM.) RAB 203 

peotinalw (DILLW. ?)' RAB 208 

prarupta EHRB 203 

triodon EHRB 203 

Eupodiacus argns W. SM 199 

crastrus W. SM M = Actinocyclus c. 

9JW8U8 GREO., Actinocyclu* s. 
Fmstulia la to BREB., = Pinnularia 1. 



Prustnlia rbomboideB (EHUR.) DK T 217 

GtdKonelta sulcata EHRTI., = Paralia s. 

GlyphodenrniM distans (GREG.) GRt r K 203 

Willjamsoiiii (GKBG.) GRUN ^03 

Gomphonema cuiiKtrictuiii EHRB 30^ 

exiguuin KUTZ., var ^OH 

kamtachaticum GRT T N 208 

Grainmatophora arctira CL \$\\ 

islandica EHRH 203 

macilenta \V. HM., = n(M;atu(?a var. 

marina (LYNOB.) KUTZ 204 

oceanica EHKB 204 

xerpentina KALFS 203 

Heteroneis Alltnamiinna (GREO.) 207 

norvegica (Oiti N.) *j()7 

quarmmiHui (GRUN.) CL., = Allmauniana. 
Hetcroatephama Rothii Mimn., CoscinodiscuH 11. 

Hyalodiscus ncuticus (KiJTZ.) (!RUN 198 

stalliger lUll 199 

subtilis RAIL 19<) 

iHthmia enervis Eniin 201 

nervona KVTZ ^0] 

Mastogloia apiculatii \V. HM >jl 7 

exigua LEW -j 1 7 

Smitbii TH w 217 

Melosira Borrori GREV 198 

gratmlnta (Enp.n.) RALKB 1 98 

lluoseatia RAH 198 

Meridiem circulars (GRRV.) Ad 203 

rtiarinum GREG., =^ Hi-eptroneis in. 

Navicula abrupta (GnE({.) DONK Jj>! :i 

atnphisbmia BORY, = Caloneis a. 

aiujulosa GREO.. = N. palpebi-idiM var. 

apis A. 8niM., -- DiplnnviN cherson^nnis. 
- dftjH'ra V.H., = Trat'liyn^is a. 

Barclayana GIIEO., ~- }Hlpi'bralis var. 

blandfi A. SCHM., ^= Calniwis b. 

bmnboidn A. 8< HM., = l)i|)loncis b. 
bombn* GREO., Diplom.MM l. 
borealis A. SCUM., Diploncis b. 

breris (REO., -- Caloneia b. 

cancvllata DONK. it var 211 

chernoncmaiR GKLN., = Diploneis c. 

clavata GRRG 213 

daviculus (IKEG., --= Pinniilaria c. 
co/fcfcformw A. SCHM., Diploncin. 

coinni'fSsicHiula A. SCUM 212 

const M Hi n A. SCHM., = (7aloneiM c. 

constrirta GRUN., ~ Diploncis c. 
crnbro I^JCRR., - I)i)>l<>neirt. 

crucifera fJunw 212 

ciiwiformift DONK., ^= Ptnnnlaria. 

cunpidata KUTX 210 

didt/Hm A. SCHM., = Diploneis d. 

djgito-r;tdiat-a (GHEo.) A. SCHM 211 

directa W. SM., et varr 211 

diatans (W. SM.) CL 212 

direrycns A. SCUM., =-- Pinnularia tl. 

Donkinii A. SCUM., - Piploneis constricts. 

elonyata GRUN., ~ Caloncis liber var. 

entonion , Diploneis e. 
Eudoxia A. SCHM., Diploneis E. 

EiMjeirift A. SCHM., Diploneis iiejunctn. 

ftnmarcbica (CL. et GHUN.), Ci 211 

fistula A. SCHM., - StenonHis inconspic.ua. 

forcipata GRKV. et var 213 

fort (GRKQ.) DONK 212 

fraudult-nta A. SCHM 211 

frigida GRUN 2H 

fmca (3REO., = Diploneis f. 
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NavH'iila gtfnina A. SCUM., =- IHplonei* bombus. 
fjranulata RR&B., = monilifera. 

Grcgorii RALVS., = caned lata var. 

HtMincdyi W. HM., et var 218 

hunieroMa BRR 211 

hi/aliim DONK., Diplomas h. 
hllimjwre.fi GIIUN., -~ Diplnneia h. 
intwnfipiMfi GRKG , = StenoneiH i. 

imwi'ftta GREG., Diplouein i. 

inti'i-rupta Ki'T/., - Diploneis i. 

latissinm (inKQ 211 

faiumen A. SCUM., Pinnularia 1. 

liber W. SM., --- Culoneis 1. 

lineata DONK , Diplom-iH 1. 

litoratis DONK., DiplomiM 1. 

lyra EHRB., et VHIT 213 

maxima OREO., Caloneis liber van*. 

tncditrrranca A. HCIIM , --= Diploneia midoxia. 

minor Gttfeo., palpebralw var. 

iiKmilifera CL., et. var 211 

niulticofitata GRUN., -~ Diplomas crabro. 

mmca GREU., Caloneis m. 

nitesccn GREG., = Diplomas n. 

nortluimhricn DONK 212 

notabili* GUEV , =.- Diplontu* n, 

opima Gut ? N 212 

ovulum A. HCHM., ^= Helen )tieiM Allnmimiana. 

palpebraliM liuftn., t var 212 

pandwa BUKH.. = Diplonei-i crabro var. 

peregrin* Kuan., t?t var 211 

~ Pinrt-ulariti CL., = Pinmilaria quadrataroa. 

iwli/iiticta GRUN,, = = Hennodyi var. 

prRMHCta A . RCHM 212 

prwtexta KHRB 218 

punctuliita W. SM 211 

py^inwa KI'TTK 213 

qmulratarea A. SCHM., = Pinnularia q. 

radiosa Kill 1 / 21 1 

rlwmboitles KHHB. T ~ FniHtulia r. 

roHtellata (GRRO.) A. SCUM 212 

He.juncJa A. 8<:HM., = Diplonein H. 
Smithii HH:B., = DipIoneiH 8. 

HpertabiliM GKBH 213 

spkndida (iRo., Diplonein s. 

sitlwincta A. SCHM., = l)i])lonei s. 

superiinpOMita A. SCHM 212 

Trevelyana DONK., = Pinnnlaria T. 

tumida URftB., = Scoliopleura t. 

versiculor GRLTN., = forcipata var. 

ZoHtereti (iRiTN 212 

NitZBcbia acuiuinata (W. SM.) GRUN 204 

angular!* W. KM 205 

apiculata (GRBO.) GRUN 204 

bilobata W. SM 206 

coarctaia GRUN 204 

(toustricta (GBRO.) GRUN 204 

diHtaiiH GRKG 206 

hungarioa GRUN 204 

hybrida GRUN 205 

insignis (iREO., et var 206 

lanceolata W. SM 206 

litoralis GRUN 204 

litoroa GBUN 206 

longissima (BR6B.) RALFB 205 

marginulata GRDX., var 204 

Mitcbelliana GBEENL 206 

naviculari* (Ba^B.) GRUN 204 

twtabUis GBUN., = insignin var. 

panduriforni GBBO 204 

punctata (W. SM.) GRUN 204 



Nitzscbia Bigma (KdTX.) W. SM 

Smithii RAI.FB 

spathulafa BaAa 

thermal!* GRUN,, var 
Opepbora pacifica GBUN ................. 

Paralia solcata (EHRB.) Ci 

Pinnularia cwuta W. SM., = Navicula radiotm var. 
Allmanniana GHEO., = HetoroneiH A. 

bor<*alis EHRB 

claviculus (GRKa.) CL 
cruciformiH (!)ONK.) CL 

diyito-radiata GRECJ., = Navicula d. 

distans W. SM., Navicula d. 

diverges \V. SM 

fortiti GRCG., = Navicula f. 
lata (BiiKB.) \V. SM ....... : 

legum<*n KHRU 

microstauron KHRB 

uobiliM EHRR 

pcregrina EHRB., Navicula p. 
quadratarea (A. SCHM.) CL 
radiosn \V. SM., === Navicula r, 

rostclUtta GKEO., ^^ Navicula r. 

a GRKO., =- Navirula palpebralis var, 
GRECI., = Navicula directa var. 

TrevHyana (DoNK.) CL 
Plagiogramma (rm/orwniort GREV., =* stanvophorum. 

8tHtiro[)horuni (GEKO.) HEIB 
Pleuronei britannica (NyT-;a.) CL 

costata (OHECI.) Ci .................... 

pinnata (GRK.) 

Pleurosi^ina acumimitnni \V. SM., attenuaium var. 

affine, GKUN., -^=; Nonnaimi. 

ntteintHtiim (KiiTX.) W. SM., var 
V)altimi (KHRB.) W. SM 

carinalum DONK., = Dunkinia c. 

ftlon^ntuni W. SM 

formoHinu W. SM 

Normanni RALFB 

nubecula W. SM., var 

recta DONK., ~ Donkinia r. 

rigidum W SM 

s*pecio8um W. SM 

Btrigosum W. SM 
siibercctnm ('L. uubecula var. 

Podosira honnoides (MONT.) KUTX 
Pseudoampbipora stauroptera (BAIL.) Ci. 
Pyxilla baltica GKUN 
Rhabdonema adriaticuni KUTX 

arcuatum (LYNOB.) KUTZ 

ininntiim KUTX 
RhaphoneiH niti<la (GREG.) GBUN 
Rhiztmolflnia seti^ra BRIOHTW 
Rhoicosigma arcticum (-L 
Rhoicosphenia curvata (KuTK.) GRUN 
Rbopalodia f(ibba (Kurx.) 0. MttLT 
Roperia teasellata (Hop.) GRUN 
Sceptroneiw kamtscbatica GBUN 

marina (GREG.) GRUN 
Scbi/oneina crucigerum W. SM 

Grevillei Ao 
Scoliopleura latetttriata GRUN., ScoliotropiH 1. 

tumida (BnAB.) RAB 
Scoliotropis latestriata (BR&B.) CL 

Stauroneis finmarchica CL. et GRUN., = Navicula f. 

Gregorii RALFS 

phoenicenteron KHRB. 

alina W. SM 

Stawoptera aspera EHRB., = Trachyneia a. 
Stenoneis inconpicua (GBEO.) CL 
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Stephanogonia actinoptychus (EHBB.) GBTTN 201 

polygona EHRB 201 

Btriatella unipunctata (LYNOB.) AG 203 

SurireUa fastuosa KHBB 20ti 

gemma EHRB 20H 

lafa W. SM., = fastuosa var. 

navicularis BR&B., = Nitzschia n. 

ovalis BRfiB., et var 206 

ovata KtfTZ., =* ovalis var. 

Synedra afftnis KUTZ,, var 201 

baculus GBBO 202 

crystallhia (Ao.) KC'rz 202 

Hennedyana (ittKfj 202 

hyperborea GRUN. var 202 

kamtschatica GRUN., var -, 201 

roMtellata GRUN 202 

superba KOTZ 202 

tabulata KtiTZ., = afftuis var. 

ulna (NrrzBCH.) EHRB 201 



Synedra uudulata (BAIL.) W. HM y02 

Tabellaria flocculowa (ROTH.) KUT/ 2u3 

Thalassiosira docipicns (GKUN.) .]0R(j 198 

gravida CL U>H 

ThalaHHiothrix lutzHcbioideH GRIJN 'J02 

Tracliynein ap*'ra (KIIRB.) CL *jl 7 

Triceratiuin alteman* BAIL., Biddulj lua H. 

arcticum BRIOHTW., Bidduljliia a. 
favus EHRB., Biddulphia 1'. 

formoaum BRIGHTW., = Biddulj)liia f. 
latum GtiEv., Biddulpbia 1. 

nobile WITT., Biddulphia n. 

pundatum BRIGHTW., = Biddulpliia p. 
Writmei GKUN., = Biddulphia W. 

Tropidoneis lepidoptera (GHRG.) ( 'i k JOH 

maxima ((Juno.) (?L ^08 

Vanheurckia rhomhoidcs BufcB,, = Frustulia r. 

XanthiopyxiH umbouata (REV 1 'W 

Zygoccroa bafana EHHB., -^ Biddulpbia aivliea (BRIQHTW.). 



IV. COMBINATION 

OF 

HYDROGRAPHICAL AND BIOLOGICAL FACTS. 



NOTES. 

In this section I have #iven some facts, which it has occurred to me might be of practical interest. It is, however, quite 
impossible to define clearly between practical and purely scientific marine investigations. 



A, The natural Conditions of the Fiords, 



One of our historians relates, that in a fragment, of an ancient 
Irish annal it is told, that in the year 872 ,,one of the two Nor- 
wegian kings in Dublin, IVAK, went with a largo army from Ire- 
land to Locblann (Norway) to aid his father who was at war with 
the king of Lochlann." 1 ) 

It must be said that the ancient Irish had found a particu- 
larly suitable name for the land, which is also in modern tourist 
language made famous as ,,the land of fiords". The Norwegian 
series of fiords presents many interesting problems to the naturalist 
too, and a thorough examination of them will undoubtedly serve to 
throw light on many questions. 

If one sets to work to make a thorough scientific investigation 
of a fiord, the facts obtained may be divided into three principal 
groups; those concerning the shape and situation of the fiord (top- 
ography), or concerning the medium with which the fiord basin 
is filled (hydrography) or concerning the plants and animals con- 
tained in it (biology). The object in view, in case of such an 
examination, should be to gain the greatest possible insight into the 
biological phenomena, but in order to attain this end, one will be 
compelled to study most carefully the topographical and hydro- 
graphical conditions of the fiord. As a part of the topography of 
the fiords one must, I think, consider such things as their geo- 



graphical position, proportionate size, subdivisions, relative depths, 
the occurrence of barriers, rocks under water, holms and islands. 
In addition to these things, the nature of the bottom and the sur- 
rounding hills, the geological history of the fiord (e. <?. the rise and 
fall in the shore line) etc., must be taken into consideration as be- 
longing to the topography of a fiord. To the hytlrogmphy of the 
fiords may be reckoned all the facts and qualities concerning the 
medium which fills their basins, such as salinity, temperature, gas- 
eity, transparency, the motions of the water (currents, waves, tides), 
formation of ice, inflow of rivers or streams etc. Finally, atmos- 
pherical conditions must also be taken into consideration as play- 
ing an important part in the physical state of a Word (e. g. tem- 
perature, downfall, prevailing winds, atmospheric pressure etc.). 

The biology of the liords \\ ill include vegetable and animal life 
in their waters, at the bottom and in the bottom mud. The plan 
here suggested for the examination of a iiord must, 1 think, be taken 
to be tolerably complete, and 1 will look u|;'>n it as a guide hi 
my future work. I must, however, at once confess that the in- 
vestigations 1 have hitherto made in northern Norway do not make 
it possible to till in very much of the frame work I have sot up 
in the foregoing lines. I will, nevertheless, build up the skeleton 
in the hope that it may be solidly covered later on. 



a. Topographical Notes. 



The Geographical survey of the Norwegian coast has given us 
maps, in which very much of what I call the topography of the 
fiords is made clear. Hut the complete mapping out of the northern 
fiords is not yet finished. A good deal of information about the 
fiords will also be found in Prof. A. ITELLAND'S-') topographical works, 
and a description of the ground through which the liords have dug 
their way, will be found in ,,Det nordlige Norges geologi" (The 
Geology of Northern Norway) by Dr. H. RKUSCH. The problem 
of the fluctuations in the shoreline are treated in detail by Dr. 
ANDREAS HANSEN.*) In a hydrographical paper concerning the 
western liords, 4 ) 1 have touched upon the effect which changes in 
the level of the sea have upon these inner parts of the fiords which 
arc connected with the principal fiord by comparatively shallow 
currents. 

As regards these currents, it seems pretty generally to be the 

l ) Loch = lako, fiord. 
a ) Lofoten og Veateraalon, Tromso unit. 
8 ) Norgeg geol. undoraogelseH aarbog f. 1890 9IJ, 

*) Btudier over naturforholdene i vestlun<lxktt fjord**. I. Uydrografi. Berg. 
Mus. aarb. 1903, no. 8, 



case that they have forced their way through moraines, which in 
many instances cause the comparative confinement. II KLLAN o 1 ) 
mentions examples of this, in KvaMiangen, both the ,,Stor"- and 
w Lille stnmiiMMi" having 1 forced themselves through old moraines. 
It is most probable, that the majority of the so-called ,,stroinmc" 
(currents) in the fiords, run over such moraines. 

\Vith respect to the situation of a fiord, it is not only its geo- 
graphical latitude which is of importance for its vegetable and 
animal life, a very weighty factor is also its relative position to 
the prevailing current in the surrounding* ocean. Let us make an 
experiment. We cut a section along the 22nd degree of longitude 
(K of Greenwich) towards the boundary line of Finland and con- 
tinue to cut along the boundary to Jacob's river on the south side 
of the Varanger Fiord, Then we turn this section around the point 
where the longitudinal line and the shore line of the continent 
intersect, so that the fiords of Finmark will lie in a direction which 
is approximately E W. These fiords will then undoubtedly undergo 
a change in their biology, and notwithstanding that they were 

J ) Troinso aint, U, p. 340. 
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now further north, the change would quite certainly be such that 
several boreal species would occur there, while some of the arctic 
ones would die out, or possibly retire into the innermost parts of 
the fiords. Such a change would take place, because the fiords 
in this way would have been brought into closer contact with 
the heat axis of the northwards flowing current. 

On the relative depths of the fiords, I have made some re- 
marks in the first part of this work, and reference should also be 
made to the coast maps. The Finmark fiords are of rather a 
different character than those in Nordland and Tromso amts, for 
they are comparatively shallow. An explanation of this has been 
given by Dr. ANDREAS HANSEM') who writes: When the high- 
land ceases in Finmarkcn, the fiords too acquire another character. 
They become broader and shallower, less typically formed basins 
in the loose schist, beds, indeed, for less active and less concen- 
trated glacier-streams, because here, in the low plateau country; 
there were not originally such deep canons to determine the course 
of the glaciers, as on the western slope of the mountains." As a 
general rule it may be said that there is a deep channel in the 
fiords with a muddy bottom. On either side, there is a bank or 
edge of land, which in some cases is evenly sloped, but generally 
has a most uneven surface. It is, nevertheless, in many instances, 
possible in a definite section to speak of the angle of inclination 
of the bank of land. 

It is clear that, the depth being the same, the side surfaces 
will increase in proportion to the diminution of the angle of in- 
clination, as will be seen from the figure below, which represents 
a transverse section through a fiord. 




If in the one case, the line of intersection between the side- 
area and the transverse section be s and the angle of inclination 
a, and in another case the corresponding values be si and a, we 
et: - 

* * -A- 

sin rx. 

_JL_ 

sin a, 
* : HJ = sin otj : nin a. 

Are the side surfaces (S and Si) taken to have equally long 
ground lines, or if one will, shore lines, but with different angles 
of inclination (a and (*i) one gets, according to elementary geome- 
trical law: 

S : Si = s : 81 but hence follows: 

S : Si = sin a t : sin a. 

*) Norway, Official Publication for the Paris Exhibition 1900, p. 17. 



The side surfaces are thus in inverse proportion to the 
sinus of the angles of inclination. 

Kg. = 90, a t =* 80, and then: 
8 : Si = {- : l 
Si = 2 S. - 

When the angle of inclination is 30, the side surface will 
thus be double as largo as it is when tjie land bank is perpendi- 
cular. 

This little mathematical exposition Is valuable in so far as it 
plainly shows that the space which is available for the distribution 
of animals depends, to a great extent, upon the angle of inclina- 
tion of the edge of land. And it gains in interest when it is re- 
membered that experience proves that the edges, both in the ocean 
and the fiords, teem with animal life. 

The presence of islands, holms, rocks etc. in a fiord must also 
be said to be important factors in the animal life of a fiord. They 
all tend to increase the extent of the particularly productive areas. 

Another important factor in the vegetable and animal life of 
a given district, is the occurrence of a belt of skerries ( w skjar- 
gaard"). With respect to navigation, sqch bolts of skerries act as 
powerful breakwaters. And as such they are biologically too of 
importance, and of course the many islands, holms and rocks, 'with 
their rich algae vegetation, greatly increase the number of speci- 
ally productive surfaces. 

Mr. M. FOSLIK of Trondhjem has kindly given me some in- 
formation about the influence of such a ,,skjiergaard" on algae. 
He writes that where there is none it will, amongst other effects, 
also bo found that the number of species is less. If the coast be 
an open one, a number of species which require more or less pro- 
tected spots is as a rule absent. With Mr. FOSLIE'S permis- 
sion, I quote a part of his letter to me, he writes: ,.Those 
species which are principally found on the open coast, will also 
generally be found inside the ,,skjaergaard" or in the larger fiords, 
but usually in the most exposed places, and even there they are 
not so strong and well developed as on the ocean coast. An illu- 
stration may be found in the large Laminarians. L. hypwborea 
and L. digitcita are always large and strong in the open sea, but 
decrease in sixe and change their shape the further in one finds 
them. A total absence of some breakwater" or other often re- 
sults in the tearing away of large quantities of algae, which the 
autumn and winter storms drive ashore. I have, for instance, seen 
immense masses of Lammaria cast in, especially in Borlevaag and 
Loppen. On the other hand, there are species which are less 
hardy, and they are smaller on the open coast than in more 
sheltered places, even if they are found on the coast. They then go 
further down, where the rush of the waves is less. Therefore, 
especially along the coast of East Finmark, there are many places 
where vegetation seems to be poor and only to consist of a few 
species, while there is comparatively rich vegetation in fairly shel- 
tered bays/ 4 

An exceedingly important factor in the hydrography and bi- 
ology of the fiords, i# their relative position to the prevailing sum- 
mer and winter winds, and a closer study of these things will pro- 
bably throw light upon many matters which hitherto have been 
uncertain. 
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In the first part of this work, a number of hydrographical 
data from the fiords will be found. Now I will mention a few 
more details, and treat of some things which have not yet beon 
mentioned. First then, some remarks on the influence which the 
prevailing winds, waves and tidal currents exert on vegetable and 
animal life in the sea. 

in a very interesting paper, Mr. F. W. HARMER has recently 
explained the importance of the prevailing winds as a geological 
factor. 1 ) Mr. HABMEB calls attention to the fact that dead shells 
are riot found in large numbers on the eastern shores of the 
counties of Norfolk and Suffolk, although there is no want of mol- 
luscs in the adjacent sea. The reason for this absence of shells 
is found by Mr. HABMKB in the fact that the prevailing winds at pro- 
sent are westerly. On the contrary, the presence of Crag beds on 
the east coast presupposes a different prevailing wind from that 
which is now the case. 

^Easterly gales might have boon prevalent in that part of the 
North 8oa, rather than those from a westerly quarter, as at pre- 
sent." In another paper, Mr. HAHMKR-) has drawn attention to 
the. tidal currents as a geological factor. 

He points to the state of things in the Irish Sea, where an 
accumulation of dead shells on the Turbot bank, off the coast of 
Antrim, Is caused by the tidal currents which sweep with much 
velocity through the narrow channel separating Ireland from Scot- 
land." The fact that in some places in Coralline Crag, layers of 
large shells may occur, while at other places smaller shells arc 
predominant, is considered in the light of tidal currents, for Mr. 
HARMER says: -r ^Shells arc sorted out by currents of varying 
strength as pebbles in beds of gravel; small specimens would there- 
fore have accumulated in one place, larger ones in another, and 
comminuted shells, or tine calcareous sand in a third." 

Wind and current are not of little importance in dynamical 
geology, on account of their carrying power. But just this charac- 
teristic causes those factors also to have an influence, in different 
ways, upon living creatures. The course of a current offers par- 
ticularly favourable conditions for the nourishment of plankton- 
eaters, and a current-fades of animals may be spoken of. It is 
true that animal life is not profuse where the deposits of material 
are greatest, but f on the whole, it is correct to say that the bed of 
a current is profusely supplied with animal life. 

In a purely theoretical light, the supply of plankton for a given 
animal must be in proportion to the velocity of the current. It is, 
at any rate, evident that the motions of the water are of groat 
importance in connection with the supply of nourishment for plank- 
ton-eaters. 

Dr. EDWAKD BROWNED has drawn attention to the fact that 
medusae, which are kept in an aquarium where tho water is un- 
disturbed, will at first swim quickly about, ,,but in a few hours, it 
sinks to the bottom, apparently tired out. After an interval of 
rest, it takes another swim, and again sinks to the bottom. This 
is repeated until the medusa becomes exhausted; then it stays at 
the bottom and slowly dies." This unfortunate state of things has 



*) Influence of Winds upon Climate during the Plintocene Epoch Quart. 
Journ. Geoi.Soc., vol. LVII, 1901, p. 408. 

3 ) A Sketch of the later tertiary Hintory of Knat Anglin. Proc. G**ol. 
Attsoc., vol. XVII, 1902, p. 425. 

*) On Keeping Medusae i.live in an Aquarium. Jonra* Mar. Biol. A SHOO., 
N. S. Vol. V, no. 2, 1898. 



been remedied by Dr. E. T. BKOWNK and Dr. E. I. ALLKN having 
succeeded in constructing an apparatus by moans of which the 
movements of tho water have boon skilfully imitated. Mr. DANNE- 
vio's hatching apparatus is constructed on a similar principle. 
With regard to tho force of the tidal currents, it will easily bo 
seen that this will depend upon the height of the tide, i. e. the 
difference between ebb ami flow. In the north of Norway, this 
difference is, on an average, about 2 nitrs., and as a consequence 
of this, tho tidal currents are considerably strong in the narrow 
channels and in the smallest parts of the fiords. Hased upon 
material furnished by the Norwegian ,,Gradmaalingskommission < V) 
I will give some figures which show the average difference between 
high and low tide in succession in 1884 and 1885. 

1884. 1S85. 

Htavanger 0.424 in. 0.427 in. 

Bergen O.HHS 0.975 

Kabelvaag 2.010 2.014 

Vardo 2,n5 -j.175 w 

Generally speaking, it may be said that the tidal wave runs 
northwards along the coast, and the tidal currents flow into the 
fiords when the tide rises and outwards when it falls. 

Tn the channels of the ,,skja i rgaard tt , it may be taken as a 
general rule, that the direction of the current is northerly or 
easterly when the tide rises, westerly or southerly when it falls. 
But it must be remarked that in many channels the direction of 
tho current changes a little .after the water has been at its highest 
and lowest. In tho currents running between the islands of Lofoten 
(Gims0strom, Napstr0m, Hundstrpm etc.) the water at tirst flows 
northwards when the sea is at half-high-tide and turns again at 
half-low-tide. The same is said to be the case in the currents 
which connect the Skjerstad and Sal ton Fiords. The best known 
of these is the socalled ,,8altstr0m", which surpasses even ,,Mosken- 
str0mmen u in force. 

1 have attempted, in an article on the two mael streams in 
Norway, (de to store malstiwuno i Norge) 2 ) to explain tho change 
in the direction of currents at half-high and half-low-tide, and have 
theoretically worked out tho following conclusion: If tho inner 
part of a fiord bo connected by a current with the principal fiord, 
and tho direction of this current be changed after high and low 
tide, tho difference between ebb and flow will bo loss inside than 
outside the said current. 

Thus, the difference between tho nivoau at high and low water 
should be loss in tho Skjorstad than in Salten Fiord. I have not 
as yet had an opportunity of verifying this theoretical conclusion. 

Concerning the direction of the surface stream along the coast 
of Norway, MOHN'S current map is very instructive. 3 ) The fol- 
lowing amusing little story shows that there, in the summer, may 
be an easterly current along the coasts of Finmarkon. Sopnrs 
TuoMHOi/r 4 ) relates that in the beginning of the eighties 8/8. 
,,Nordstjornon" was in the summer wrecked on Knivskjaelodden, a 
little west of the North Cape, and very soon sank. A couple of 
months later, the vicar of Naesseby had rowed out a little way in 

') Cf. VftndHtm1smRnliiiKer, h. IV, p. 124. 

a ) M Natureii M 1901, p. 805. 

s ) The North Ocean, "pi. XLIII. 

4 ) Under NordlyaetH Stmaler, p, 557. Copenhagen 1885. 
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the Varanger Fiord and suddenly he caught sight of a little box 
floating in the water. On closer examination, he found, to his 
great surprise, that his own name and address was written on it. 

It had been sent by the ,,Nordstjernen" from Kristiaiiia, and 
after the wreck of the vessel the clever little box" had found its 
own way to its destination, winch is a fanciful expression of the fact 
that winds and waves had carried it to the inner part of the 
Varanger Fiord. 

Outside the prominent rocks of Pinmarkeii, the tidal currents 
are very strong, the direction being easterly when the tide rises, 
and westerly during its fall. 

I have had personal experience too of the strength of tidal 
currents. In the summer of 1894, in the course of a zoological 
expedition in Finmarken, I was out in a little boat on August 
14th and had three men with me, 1 intended to pass Nordkyn 
going west. We had been sailing a little while, but the wind 
ceased and we were obliged to try to row; this was exactly oppo- 
site Nordkyn. The stream was, however, against us, and it proved 
to be utterly impossible for us to make any headway. Fortunately 
the water was so shallow just here that we were able to anchor 
until the current slackened. 

That the tidal currents have a considerable carrying capacity, 
I have also noticed in Nygaardsstr0mmen at Bergen, very near 
the Biological station. Not only largo mussels but mediumsi/ed 
specimens of a star-fish (Astcrum rnbcm) now and then sail along 
with this current. So it is not strange that bottom forms, as for 
instance Foramimfcm. are often found in plankton. Currents and 
winds play also an important part in the fact that plankton is 
heaped up in quantities at certain special places. A closer study 
of this subject will undoubtedly throw light on things connected 
with the catch of plankton-eaters, such as herrings, sprats etc. 

Lately, it has become clear to me that the downfall plays 
an important part in the hydrography and biology of the fiords. 
My thoughts were first turned in this direction, when I noticed 
that an increase of salinity occurred in the fiords of northern 
"Norway, from .January and throughout the spring. In the fiords in 
the neighbourhood of Bergen too, I have seen that the surface 
salinity is greatest in the winter, as the downfall then is least and 
there is a portion which does not exert its influence for the time. 
One would then expect that the great difference in downfall in the 
west and north of Norway would be remarkably felt, and this is 
ilearly shown to be the case. 

A closer study of the downfall also gives an explanation of 
the fact that the deeper layers in the Porsanger Fiord have such 
a low temperature. According to GRAN/) Dr. HJORT found on 
the 24th of August 1900 the following conditions in Osterbotten, 
which is connected by a shallow channel with the rest of the 
Porsanger Fiord: 



m. 
20 
50 
00 

According to MoHN, 2 ) the annual average temperature at 
Kistrand, which is in the inner part of the same fiord, is 0,8 0. 
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The annual average downfall for the years 18961902 at Older- 
0en at the end of the Porsanger Fiord is reckoned to be 374 inm. 1 ). 
In the years 1899 and 1900, the downfall for the different months 
was found to be as follows: 2 ) 



Olderoen. 

Downfall. 




1899 

mm. 

. 

January i 18 


1900 

mm. 
16 


February 22 


15 


March i 25 


28 


April 12 


2 


May 11 


5 


June . . . . 2 


24 


July (52 


94 


August 30 
September 1.1 
October 20 
November 32 


69 
2-3 
17 
67 


December 10 


49 


Year 255 


409 



l ).Das Plankton dea norwegiachen Nordrneerea. 
Marine Investigations, vol. II, nr. 5, 1902, p. 142. 
a ) Klimatubeller for Norge, I, p. 18. 
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As a consequence of the slight downfall in the winter, the 
salinity of the surface layers constantly increases, and in this way 
there is a tendency to great regularity both in the temperature and 
salinity of the layers. s ) But under these circumstances, the cooling 
of the surface by means of the vertical current will be felt far 
down, (Of. Hydrography, p. 17) and the cold of the arctic winter 
will, in this way, penetrate down into the deeper layers. When 
the state of things is like that in 0sterbotton, whore a" shallow 
channel effects the connection with the fiord, the warm under- 
currents cannot penetrate. Then too, the summer downfall is much 
more effective than that of the winter, so the mixing on the sur- 
face in the summer will serve to prevent the summer heat from 
penetrating downwards. Taken together, these things will, I think, 
explain Dr. HJOKT'S surprising statement of -:- 1.02 at a depth of 
90 mtrs. in Osterbotten, and will also give a clue to the fact that 
most of the arctic animals are found in the inner parts of the fiords. 
It should also be remembered that the longer a fiord is, the more 
will the continental influence be felt. 

In western Norway, a different state of things is found in 
such shut-in basins as Osterbotten. I have studied conditions in 
the Lyse arid the Mo Fiords, both of which belong to districts 
which form centres for the maximum downfall in Norway. At the 
station Nodrebp, in the Lyse river district, the average fall from 
18961902 was 2 169 mm.; and at the station Farstveit, in the 
Mo river district, it was 2 733 during the same period. 

I beg to refer to what I have recently written about these 
fiords. 4 ) Now I will only mention that while the bottom water in 
Osterbotten contains degrees of cold from the whiter, the bottom 

*) Nedberiagttagelser i Norge, aarg. VIII, 1902, p. 125. 
3 ) Cf. Nedberiagttagelsev, aarg. V, VI. 
8 ) Of. Hydrogr. Tables nrs. 888846. 

*) Studier over naturforhoidene i vesfclandske f jorde. I. Hydrograft. Berg. 
Mug. Aarb., ru\ 8, 1903. 
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water in the Mo and Lyse Fiords had a temperature corresponding 
to the average annual atmospheric temperature of the place. Also 
in the latter fiords, submarine ridges prevent the warm bottom 
water from penetrating in, and, moreover, the supply of fresh water 
in the winter is so great that the vertical current is prevented from 
assuming any largo proportions. The transmission of heat down- 
wards takes place principally by conduction. A maximum in tho 
autumn and a minimum in the spring find their way gradually 
downwards, and finally an average is reached, which corresponds 
to the annual average atmospheric temperature. 1 ) The Skjerstad 
Fiord must probably be classed with the Mo and Lyse Fiords. 
The bottom water is homotermic (cf. Hydrography, p. 14), tho 
supply of fresh water is sufficient to prevent the winter cold from 
penetrating down into the depths. 

The station Sulitjolma, in the Vatnbygd river district, had an 
average fall of 1 097 mm. in the years 1896 1902, and the station 
Graddis, in the Salt river district, during the same period had an 
annual average of 538.*) According to MoHN, 3 ) the annual average 
temperature at Bod0 is 4.l C. and at Ranen 3.5. On August 17th 
1877, the Norwegian North Atlantic Expedition found that tho 
temperature in the Skjorstad Fiord at a depth of about 500 mtrs. 
was 3.9. On April 4th 1900, 1 registered at the same depth 3.i5 C. 
If one now considers these two atmospheric averages, it would 
seem that 3.2 is a probable value for the annual average tem- 
perature of the air in tho Slgerstad Fiord. 

If we, however, imagine the large basin of the Skjerstad Fiord 
moved to the inner part of the Porsanger Fiord, and with the same 
connections with the latter as it now has with the Saltcn Fiord, 
we should certainly find that the bottom temperature would be 
considerably lower than that of the annual average of atmospheric 
temperature in the inner part of the Porsanger Fiord. For, from 
what has already been said, it will be seen that the supply of 
fresh water at tho latter place is not sufficient to prevent an 
evening out of its salinity in tlie winter, thus allowing the winter 
cold to exert its influence on deeper layers of water. 

In some of the lesser fiords adjacent to the Vest Fiord, I have 
also noticed that the bottom temperature has been lower than tho 
annual average atmospheric temperature, which would imply that 
somewhat of the winter cold has found its way downwards. 

Examples of this fact may bo found in Rombaken, Skjomen, 
the 0gs Fiord etc. Such places excel in many arctic forms. These 
fiords have already been referred to, and I would call attention to 
what has been said about them in previous pages and also to PI. 
19, where tho curves VI, VI 1, VI11 represent the conditions of 
temperature in Skjoinon, the 0gs and Hkjerstad Fiords. The curves 
for Skjomen and tho Ogs Fiord aro especially characteristic on 
account of their slight bond, which is a sign of a uniform salinity. 

The temperature curves for Tranodybet, the Tys Fiord and 
Oxsund are given so that comparisons may be made, (PI. 19, 
curves I, IE, IV, V), all the curves are very much bent in the 
upper layers, where there is great variation in salinity, but in the 
layers where there is uniform salinity they become almost a straight 
line. Curves III and IV, which represent the conditions of tem- 
perature in March 1899 in the sea off R0st and in the Tys Fiord, 
show plainly that a higher temperature prevails in the deeper 
layers in the fiords than in the corresponding depths in the Nor- 

J ) Of. Studier over naturforhohlcne i vetlamlHke fjorde, p. 46. 
a > Cf. NedberinffttagelHer i Nurge, am-g. V1JJ, p. 125. 
8 ) Klimatabeller for Noi-ge I, p. 18. 



wegian Sea. As I have already stated, the reason for this is to 
be found in the fact that such fiords as tho Tys Fiord aro of such 
a formation as excludes the arctic bottom water from the Nor- 
wegian Sea, but gives admittance to the warm Atlantic waters 
which fill tho basins. Then too the fresh water which flows into 
tho fiord from the land, is sufficiently large i'i quantity from the 
Bokn Fiord to the Vest Fiord to prevent the winter cold from 
penetrating downwards to any considerable depth. 



There is another thing which one might suppose to be, to 
some extent, dependent upon the variation in downfall, F mean the 
height of the water on the coasts. 

From ,,Vandstandsohservntioncr", published by ,,den norske 
gradmaalingskommission" I have on pi. 20 drawn some curves, 
which give the monthly average height of the water at Knbelvaag 
and Var<10 in the years 1882, 1884 and 1H85. 

Tho measurements have been made with self registering instru- 
ments at 0, 1, 2, 3 etc. hours after the moon's culmination and 
from these results the average has been calculated. Taking it for 
granted that the points have been unaltered, and that the instru- 
ments in other respects too have been quite reliable, one must be 
able, by help of the data thus obtained, to form a wellfouuded 
opinion of the variations in the rise and fall of the, water, in the 
course of the year, on the northern coasts. A glance at tho curves 
(I VI, PI. 20), will show that there is at any rate one thing 
which cannot possibly be accidental, the curves show a definite 
tendency to a minimum in April. Similarly, too, ;i maximum can 
be arrived at for the months November --.January, while the re- 
maining variations suggest accidental causes. 

On the same plate the curves represent ing the average monthly 
downfall at Hvolva^r, which is situated near Kabclvaag and Vard0, 
are given. Itoth these curves show a decrease during the first 
months of the yoar up to May, in which mouth the year's minimum 
downfall is reached. The Svolvirr-curve shows a maximum in 
November, and the Vardo-eurve in October. There i;s this point 
of resemblance between the water-heights and downfall curves, that 
they generally show a decrease during the first months of tin; year, 
respectively up to April and May, but it cannot at all bo said that 
the decrease in heights is caused solely by the decrease in down- 
fall. Of course the variations in downfall exert some influence on 
the height, of the coast water, but as regards tho north of Norway, 
it will easily be seen on comparing the curves that this influence 
is by no means sufficient to account for the great differences in 
height. It should be remembered that 1 cm. is taken as the unit 
for the height, and 1 mm. for the downfall curves. 

At Svolvae-r, the amplitude of the curve representing the aver- 
age, monthly downfall is 8.3 cm., the corresponding value at Vard0 
is 5.3 cm. The observations made of heights have not been so 
complete that it has been possible to calculate the normal average 
for each mouth, but on tho basis of the amplitudes of the Kabel- 
vaag and Vardo curves, we get: 



Amplitude. 

Kabelvaag 1882 61 cm. 

1884 (50 

1885 45 



Amplitude. 

Vardo 1882 52 cm. 

1884 35 

- 1885 47 



These figures show, with all desirable clearness, that the 
variations in the coifrse of the year are so considerable, that they 
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can only in a slight decree be caused by the variations in down- 
fall from ojio month to another. The principal cause must be 
looked for in another direction, and one naturally turns one's atten- 
tion to the distribution of atmospheric pressure, which, as is well 
known, determines the motions in the air atmospheric currents . 

Dr. ANDHEAS IJANSKN ! ) has called attention to the fact that 
the maximum atmospheric pressure in the spring and the minimum 
height of the water, and the minimum midwinter barometric altitude 
and the greatest height of the water are, practically speaking, 
correspondent. 

Prof. MOHN'-*) in his meteorology, has given the atmospheric 
pressure curves at Stykkisholm, in Iceland, arid (TJCSVJIT, near the 
North Cape, and with respect to the course of these curves, he 
says that, on both sides of the Norwegian Soa, the atmospheric j 
pressure is lowest in the winter and highest in May. 

The lowest atmospheric pressure from .January May, we 
should expect to find somewhere in the Norwegian Sea, and this 
is seen to be the case from MOHN'S chart (1. c. p. 173) whore a 
minimum is given at the NK of Iceland. This minimum is main- 
tained, according to Prof. O. PKTTKHSSON,*) by the upper layers 
of water in the Norwegian Sea giving off heat to the atmosphere, j 
At any rate, it appears to be certain that the distribution of i 
the atmospheric pressure on land and sea during the winter causes 
such winds as help to sweep tho water away from the coasts. 



It is probable that the most important causes of the annual 
fluctuations in tho height of the water on the northern coasts may 
be found in the different distribution of atmospheric pressure in 
summer and winter and the winds which arc dependent upon this. 

On pi. 21, I have given the down-fall curves for 1899 with 
crossed lines for the stations at Svolvaer f Skomv&r, Tromso and 
Alten, and have based them upon ,,Nedb0riagttagelser u (Ob- 
servations on Downfall) published by the Norwegian Meteorolo- 
gical Institute. Similarly, the normal curves for the same stations 
are given in straight lines .for a period of observation from 18 to 
29 years. 

From these curves, it will be seen that, in a single year, there 
may be gruat divergence from the normal downfall. 

It is evident that the fluctuations in the amount of downfall 
exert an influence on the temperature and salinity of the sea. By 
increasing the height of the water in the fiords, the downfall also 
has some influence in producing currents. In tho chapter dealing 
with the cod fishery in Lofoten, I will try to prove that there is 
a correspondence between the fishery results and the variations in 
the distribution of atmospheric pressure, and will, in so doing, uso 
the height of the downfall as a measure of the influence of tho 
winds. 



c. Biological Notes. 



Tho problem of the vertical distribution of living beings has 
occupied many biologists. I will not here treat of it at length, but 
only mention a few facts. 

As far back as 1835, MiriiAKi* SAKS*) divided our seaweed 
belt into the following 4 zones: - (1) That of the Balanus, 
(2) that of tho Patella, (3) of the corals, and (4) that of the La- 
minurin. The greater depths had at that time been so little ex- 
amined, that SARS could not attempt any division of the life found 
there. Since 1835, however, this subject has occupied the atten- 
tion of many, and several divisions have been made. But I will 
only give here the one 1 prefer. Dr. STUXBKKG has, in his book 
,,Kvcrtebratfaunan i 8ibiriens lshaf u , accepted tho same division 
for the animals as F. R. KJKLLMAN & ) for algae, viz: 

(1) The Moral zon<>. 

That part of the bottom, which is laid bare at low water, 
and>which in Norwegian is called ,,fja*ren". 

(2) Thv sublittontl zone. 
From low water mark to the lower limit for algae. 

(3) The elittoral zone. 
All that is below the lower limit for algae. 



! ) SkmuUnnvimi* Bit^ning. Norgos Geol. Under*. Aarb. f. lH9t> 99. 

a ) Krintiania 1902. 

a ) Pi bydrogrnphiHclum VorlmltnisHe dcr obereri Was.ierschicliten dM nord- 
lichen Nordmecru*. Bibang t. K. Svenska Vet. Akad. Handlingnr B. 2tf, afd. II, 
nr. 4. 

4 ) Bvukrivelser og lagttagelser, p. VI, 

B ) HCXBEKQ refer* to KJKLLMAN'H treatise: Ueber di Algen vegetation 
des Murmanacben Mi*ern an der Wet.kiUtc von Novaja Seinlja und Waigntsrb. 
Nova Ada Keg. Hoe. Scu-nt. Ujm M Hvr. Ill, vol. oxtra ordinem tidittun. Upsala 
1877. 



| According to P. BoYE, 1 ) the dividing line between the sublitto- 

| ral and elittoral zones is tixed by K.IKLLMAN at a depth of about 
| 40 m. in Uohnslen, and this figure sooms to suit the conditions on 
| the southwest coast of Norway too. ,,0n the coasts of Nordland 
| and Finmark", says M. FOSUK in a letter to me, ,,algae may go- 
j norally be found down to 4050 m., but vegetation mostly occurs 
to a depth of only about 30 m." 

With regard to the vertical distribution of animals, STUXHKKU 
fixes the limit between the sublittoral and elittoral zones in the 
Siberian polar waters at 30 40 fathoms, but I think it is best 
to keep to the algologists' limit, for a large number of animals is 
found in tho seaweed zone. As far as I know, Norwegian alg- 
ologists have accepted KJELLMAN'S division, and I would suggest 
that zoologists also should test its practicability for animals too. 
If it be necessary to have a finer division, MICHAEL SARH\S zones 
should be given a new trial. 

As algae vegetation only reaches down to a certain depth, the 
quantity will to some extent depend upon the inclination of tho bot- 
tom. On a rock which forms an angle of 30 with the horizon, 
there will, other things being equal, be much more algae than if 
the rock were perpendicular. The space between tho shore line 
and the lower algae limit, which may be called the growing area 
for algae, has a definite proportion to the angle of inclination. Hero 
again the same remarks as on page 230 are applicable, and the 
same mathematical explanation stands good. It will be found that 
the growing areas are in inverse proportion to the sinus of the 
angles of inclination. 



! ) Bidiag til Kundsknben om Algevegetationen ved Norgea VestkyBt, p. 3. 
Berg. Mus. Aarb. 1894-95. No. XVI. 
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Notes oh the animal life in some of the flords examined. 

In the small fiords surrounding Sandhorno, a few dredging 
were made, and the result was so far satisfactory as to enable us 
to form an opinion of the character of the animal life in those 
fiords. Of annelides, the following* were noticed: Harmothoi* 
impar, Lepidonotw cirrwwt, Phyllvdocc metadata. Nephthys ciliata, 
N. coeea, Onuphis conchylega, Leodice nvrveaica, Arcnicoki marina, 
Potamilla neglecla, Filigrana implexa, Sternaspis fwwr. In ^fjaTen" 
near Sund farm, several specimens of Echiurus palhm were taken. 

Of echinoderms 1 ) were taken e. g. Ctenodiseus crispatiw and 
Solaster syrtensis, and of brachiopods and molluscs: Terebratulina 
caput serjientis, T. septentfwnalis, Pecfan islandicus. P. Mptcmradiatus, 
Modiolaria tovigata, Leila minuto, Porttandia tennis, P. Imticula, 
Area pectunculoides, Cardium fasciatum, C. minimum, Astarte banksi, 
A. Bulcata, A. compre.wa, Neosra arctica,N.ohesa, A r . obcsa var. ylacittliti, 
Samawa arctica, Zirphwa crispata, Margarita groenlandica, Machtc- 
roplax obwura, Trochus occidvntalis, Amuuropvh islandica, Nat tea 
affinis, Admete viridula, Mela declivis, B. rugulata, B. tenuicoytata, 
Typhlwnangdia nivalis, Trophon clatratus var. gunneri, T. bar- 
vicenfiis, Buceinum undatum, Neptunea despecta, Amphisphym gln- 
boba, A. hiemaliif. Of Amphipoda may be mentioned: Lepidcpc 
crewn umbo, Ampelisva esch-richti, Paroedieeros propinqmis, Awroa 
phyllonyx, Pftrapleustet* lai'ipa*. Aranthonotosoma xerratuw, St/rltoF 
crenulata. Of Dccapoda: PanMua annulicornis, P. borealix, 
P* bretArostris, Crangon alwani, Pontophilus iiorveffwunj Sabinea 
wptemcarinato, 8. scptemcarinata var. twnsi, 'Hippolytv yaimardi, H. 
apinitft, H. lilljeborgi, II. polaris, Eupagurutt pubewtms, GaMktta 
ilispersa, Munida rugosa. Of fish in those small fiords, the follow- 
ing were taken: Gentridennichthys uncinatt^ Drepanopsetta 
platcsaoidw and Lnmpenw lamprctiformis. Especially characteristic 
for the fiord between Sandhorno and Giideskaal was the large 
number of Dccapoda. There was a good fishing place for Sebastca 
marinus in the fiord. There arc several boreal forms among the 
above mentioned animals, but a more thorough examination than I 
was able to make would probably show that the arctic forms arc 
in the majority. 

The Skjerstad Fiord has a fauna which corresponds to 
(hat of the fiords surrounding Sandhorno. There too, we made several 
hauls so that we got a more perfect result. Of Coeknfarafa which 
were noticed the following may be mentioned: 

Lueernaria qtwdriearnin, Alcyonium digitatum, Paraspongwlec 
fruticoaa, Cladisctis gracilis, Paraedwardsia areiwrea, Actinostola 
callosa. Of Echinodermata : Antedon tenulta, Ophiura rolmsta 
Ctenodiscus crispatus^ Prilaster andrvmeda, HippasterioN phrygiana* 
SoUteter papposus, Aster ia^ miUleri. Strangylocentrotua droebachiewiv* 
Spatangus purpureus etc. Of Polych&ta: Harmothoi! impar, H. 
oerstedi, Loamra tetragmia, Eumida aanguinea, Glyceria capitata, 
Onuphis conchylcga, Ncreifi palagica, Leodice norvegica, Brada ril- 
losa, Eummia crassa, Nicomache lum&rieali*, Pectiharia hyberborea, 
Maldane biceps, Terebellides stromi, Tetppus cirrinnatus, Potamilla 
mgkcta. Of Brachiopods and Mollusks were observed : Wald- 
heimia cranium^ Terebrattdimt septentrional'^, Anomia aculeate, 
Pecten islnndicw, P. vitreus, Nucula tnmidulu, N. tcnuis, Lcda 
pernula, L. minute, Portlandia lucida, P. tenuis, P. knticula, Area 
pcchhicuhides, Cardium fasciatum, C. minimum, Astarte banfoi, A. 



l ) Asterias rubcns occurred in monstrous size. One of tlio we took had 
tbroivn its arma wound a Cyprina ukindica, which was half sucked out. 



crenata, Axinutt flexitoxus. A. rroulinenttitf. Xe.wra arctica, A'. t<u?t- 
torta, A r . cuspidate, Saxicara arctica, Dcntalium mi-ale. Si phono- 
dentalium vitreum, Tcctura rirginea, Lcpctu cocca, Pttnctiirtdla voa- 
china, Natica af finis, Littorina radi*, Kitmoa jeffm/si Scalaiia 
groenlandiwt (s), Adrnctc viridula, Bcla ruyulata. If. Irrwllynuu, 
D. kniticostata, Typhhmnnyclia nirulitt. Trophon barricensi*, Bucci- 
num undatum. B. flnmarchianum (?). \cptunca . dixpM-ta, tiiphovbitr 
(s), Cylichna allxt. Philine t/uadrata, Philinc (inmarcttira, Ifrndro- 
notua robustus, Campcspc, major, Coryph n Ua- nt/ibranchialitt, C. nord- 
yaardi. 

Amphipoda: Awbasia dan'tvl-smi, Culisoma crenata, Tryphosa 
horinyi, Paraphojruft oculatutf, Arnpclisca whrichti. Stw/ocqihalus 
tiimihs, Afefopa alderi. MonocuMw lonyiroatfis. Accros pliyllony.r. 
Pararnphitoc pukhellit, Parapleuste* talipes, Syrrhoi! crcnalata, 
Jth-awtropiit hcUeri. It. macropm. Jlaliraycs fulrocinchts, Mulita 
dcntata, Ischyrocerwt minutus, +Kyinvlla spinwa. 

hopoda : Muunopsis typica, Kitrycopc cornuta.. 

Schizopoda: Borwmysis tridcns, Erythrop* //oiwi, K. abysao- 
rum, Amblyops ahbreriuttt, Mt/sidcim uisiynis. 

Dccapoda: Pasiphtm farda, Panda lux amudicnrnis, P. bo- 
rcalis, Sckrwranflon farea*. Pontophila** nor ivy tens, tfaliinca ac.ptcm 
carinata, Uippolytc yaiuiardi, H. up tint*, JL Ulljdtartii, 1L polar in, 
Eupagurus pultewns, Hyatt arancus. //. cMirctutu*. 

AhnMcidiu : - Polycurpa libcra. 

In the iSkjerstad Fiord, as already mentioned, the warm, salt 
bottom water (t = ( 7, s = about 35 /oo) cannot penetrate, 
or at any rate not in sufficient quantity to have any dominating 
influence on the natural conditions in the fiord. Hero too, how- 
ever, boreal forms occur in no small numbers, although arctic forms 
are undoubtedly found in much larger numbers than boreal ones. 
And when one finds that the fiord contains such forms as Potamilla 
ncylccta, AWrra arctica, \. subtorta, Sijthonodcntaliam ritrcum. Phi" 
line finmarchica, Cawpespc. major, ticlerocranyon borca*, Polycarpa 
libcra etc., there is reason to conclude that the fauna of the Hkjer- 
stad Fiord is predominantly antic. 

The same must also be said of Skjomcn, the Kanstad Fiord 
(cf. Hydrography, p. 20). 

1 will not give any detailed list of the forms noticed in these 
latter fiords, but only mention that in the 0gs Fiord were found, 
amongst others, Cfanodi&cus crispatus, Pectiuaria hyperborwt, Acini- 
thozone cmpidata, in the Kanstad Fiord Anterior lincki was found 
and in the Kirk Fiord, ('lymcuia pnwtvrmiswtt, Kleone depressa, 
Defranda lucernaria etc. 

On the other hand, it has been proved that in those fiords, or 
parts of fiords, where the ocean water has free access (t 
7 C., s = about 85 % ) the fauna in the deep water is predomi- 
nantly boreal. (Of." Hydrography, p. 19). With respect to the Vest 
Fiord, Professor G. O. SAits 1 ) many years ago called attention to 
the fact that in the littoral and sublittoral zones some characteristic 
arctic animal forms certainly do occur, while the fauna in the deep 
water is southern in its character, and corresponds in most respects 
to the fauna on the west coast of Norway. 

By the aid of the material which has been obtained by hydro- 
graphical research in recent years, we are now able to explain the 
reason for this state of things. On the surface, the warm current, 
which flows northwards, makes itself most felt on the outer coast, 
but its influence decreases the further one goes in the fiords. But, 



J ) Noifl* liemerkninger om den Miiriue Fmiim* Karnkter vd Norses m>td- 
Kyster. Tromnti Mu*uma Aai'Nliefter, 11. Tromo, 1879. 
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on the contrary with regard to the warm bottom water, which 
is almost independent of continental factors, and which, therefore, 
can retain its properties almost unchanged during its course in the 
fiords. 

And the observations made have shown that the temperature 
and salinity of the bottom water in the Vest Fiord differs only 
very slightly from that of the fiords on the west coast of Norway. 1 ) 
The similarity in fauna which the zoological examinations have 
brought to light are thus quite natural. As the Vest Fiord is the 
last of the large fiords which has bottom water with a temperature 
of 67 C. and a salinity of about 3.5 pro mille, it is also natural 
that it forms the northern limit for many boreal and lusitanic forms. 
Many southern forms are also found in Malangen, but the arctic 
species are doubtless in the majority there, and this is still more 
certainly the case in the Bals Fiord, the CJIfs Fiord, Lyngen and 
Kvaenangen. As Malangen, hydrographically speaking, takes the 
position of a kind of transition fiord, I will mention some of the 
animal forms we dredged there. 

Polychwta: Harmothoe rarwpina, H. nodosa, ff. a#p/>mma, 
Lvpidonotity amondtwni, Lactmonwe filicornis, Leanira tetragona, 
Nt'phtys incwa. A', ciliata, Leodlca norvegir-a, Brada granulosa, 
B. granulate, Euphron-yne borealis, Kicomache lumlncalis, Pecti- 
nuria koreni, TerebeUides straw i, Snbdla pavonia. 

Of Bryozoa, there are two very characteristic boreal species 
which have thoir northern limit in Malangen, namely, Kinetoskia* 
smitti and Domiorpom xtdlatti. 

Amphipoda: 2 ) -- Hyale nikoni, tiwarnes vahli, flippomedon 
jtropinqMut, Orchomcruiht minttta, 0. pcnguist, Tryphosa horingi, 
Anonyx n\ujax\ L^idcpccreum umbo, Leptophoxutt falcatus, Hftr- 
pinia ncglerta, H. wrrata, Ampclisca maaroeephala, A. eitchrichti, 
A. twquicornis, A. ambit/ops, Byblis gaimardi, Jfaploops tubicola, 
Shyocephalus inflatm, S. similit*, Andimia ali/stri, Awphilocus tenui- 
wanus, Stenothoc brevicornia, Metopa borealis, M. hmzeli. Lcuco- 
thoi; fynnicarpa, Parwdiccrw li/ncem, P. propinqvuv, Afonoculodea 
borealis, M. tessellatwi, Al. latimamts, AL 'longirostti*, M. paclcdrdi, 
Hnliwedon wegaloj,^ H. brcvicalmr, JBathyvuedon obtimfrom, Acvros 
phyllonyr, PUtiwtes panoplus, Paramphitoe assiwili^ Ephimeria tu- 
berculata, E. loricate, Actintlwnototfowa tterratum, fphimcdia obcsa, 
Syrrlwe crenulata, Tiron acantlnirus, ISnsinw minutus, Rhacotropis 
hclleri, Halirages fulvorinctus, Apheriisa bispinosa, A. tr'ufaitata, 
Cd&iopius laeriusculus, Dexaminc fipinosa, D. tlwa, Melphidiplm bo- 
raifo, Oanimarus hcmta, A/clita dmtata, Lilljcboryia pallida, L. 
fissicornis, I*rotomedwa fattclata^ Qammaropsis melanops, Amphitoe 
rubricata, Ischyrocerns angripet, Corophium crafw-corne, Unciola 
planijw, Dulichia *7>., Phtisica marina, +Kginclla spinosa, Caprella 
Knearis. 

SPARBE SCHNEIDER had no opportunity to examine the great- 
est depth of Malangen, so our dredgings form a suitable supplement 
to SCHNEIDER'S investigations. We brought to light 18 species of 
amphipods, which were new to the Malangen fauna, and most of 
these were from the great depth where, as above mentioned, 
SCHNEIDER did not make any dredgings. There are several bo- 
real forms among the amphipods mentioned, but the arctic ones are 
however, in a small majority. Epimeria tuberculata, which is a 

*) Cf. NOUDOAARD, Btudier over naturforlioldene i vosthintUke fjorde, I, 
Hvdroffrfttf. Berg. Man. Aarb. 1003, nr. 8, p. 32. 

2 ) Here I have aluo included the amphipods which were found in Malan- 
gen by SPABRB SCHNBIDEB. Cf. Malangenfjordens fauna. Troinse MUH. Aaruh. 
14, 1891. 



boreal form, has its northern limit in Malangen and Epimeria loricata, 
which is an arctic one, has here its southern limit. Of Cumcum, 
I found for instance Diastylw goodriri, which is a decided arctic 
form. It was new to Malangen, which is the southern limit for 
the species on our coast. . . 

Schizopoda: Boreophausia inewnis, Boreomysis arctica, It. 
tridms, Pbeuttowma mse//w, Afysideis insignia, Mysis mixta. 

Boreomj/ais tridens has not been found north of Malangen. 

Decajwda: Paiph<ea tarda, Pandalus annuliwnis, P. propin- 
qvm, P. brevirostritt, Crangon almani, Pontophilm nvrwgicut, Sabinm 
septemcarinata, S. veptcmcarinata var. sarsi, Hippolyte spinus, H. 
lilljeborgi, H. polaris, Bythocaris simplicirostris, Eupaguru* pubescent!, 
Liihodes maja, Afunida rugoaa, Hyas coarctutus. Of those mentioned, 
both Pandalus propinyvus and Irevirostris have here their northern 
limit Respecting the fauna of Malangen, I refer to the mentioned 
paper by SBAKRE SCHNEIDEK. With the exception of the amphipods, 
1 have here only mentioned the forms whieh I personally observed 
in the fiord. 

Brachiopods and molluscs have long been considered to be 
useful in forming a precise picture of the zoogeographieal character 
of a given district, I will therefore arrange these animals in a 
table, based upon the examinations which have been made by 
SPAHHE SCHNEIDER'), the Norwegian North Atlantic Expedi- 
tion 3 ), C. \V. S. AUHIVILLHTB 3 ), JOHAN HjORT 4 ), A. M. NoitMAN 5 ), 

G. 0. SAKS 6 ) and myself. 



*) Kvwnang;mift MnlltinkfaunH, MulHngenfjordens fauna. 
Tromao Mua. Anr*h. 14, 1891. 

2 ) HRRMAN FUIBLE & JAMBS A. QHIBG. MolluHcn HI. 

3 ) HafHfivortebrnter frtin norrlti^aste Troniso nmt och Ventflnmarken. Hi- 
hang til Kgfl. Rv. Vet. Akad. Handl. 11, No. 4. 

4 ) HKRMAN FHIELK, Molluaken tier ^rsten Nonlni^erfahrt c]?a Fischerei- 
dampfers ^Michael 8nrs u 1900 unter Leitun^ von Hrrn Dr. JOHAN HJOUT. 
Berg. MUB. Aarb. 1902, Nr. 3. 

5 ) Not* on the Natural Ifiittory of Kast Pin mark. 
u ) MolliiMoa regionia arcticae Norvegiae. 
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Gastropoda. 

fhwbd dcnlritti, Oorr.n ................................ -f- i 

f 'hignld catttnncn* M0LL ............................... . . ! . . 

( '. twniduld, U. O. SAKS .............................. . . i . . 

Albania jc/frft/Nt, WALLER ............................. . . j . . 

rl. ,/Yw iiiftycni, FKIKLE ................................ . . i 
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From these tables, it will be seen that Malangen, Kvsenangen 
and the fiords of East Fiumark for the most part have the same 
molluscs. It Is probable that further investigation would show a 
still greater similarity than that found in the tables. It may, 
however, with certainty be affirmed, that there are more boreal 
forms in Malangen and Kvasnangen than in the East Finmark liords, 
in the latter there are, on the other hand, more arctic species. 
The warm current which flows northwards also exerts some influence 
in East Finmark. On 3 */ 4 1899, at the mouth of the Porsanger 
Fiord, at a depth of 250 mtrs., I registered 2.75 C. (p. 8), which 
proved that a comparatively warm current was seeking to pene- 
trate at the. bottom. The temperature at a depth of 200 mtrs. was 
1.3 and salinity 84.64. 

According to GRAN, on Aug. 28th 1900, at the mouth of the 
Porsanger Fiord, the following conditions were registered from 
Sars": 
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Depth: 20 60 100 200 m. 
Temp.: 6.6 6.2 6.2 5.8 3.8 

Sal.: 33.56 34.28 34.36 34.44 34.89 

A little farther in the fiord, TAmopsis minute, PHIL., which is 
a boreal form, was taken, according to FEIKLK. 

In the Tana and Varangor Fiords, such comparatively high 
temperatures at the bottom as 2.8 and 3.1 (p. 20) have also been 
registered. So that ono must not expect to find an altogether 
unmixed arctic fauna in East Finmark either, although the arctic 
forms are greatly in the majority. Such species as Pecten frV/rmw, 
.Venus ovata and gallina, Dentaiium entalis, Patina -pellucida, Gib- 
bula cineraria and tumidu, Natim montayui etc. must be con- 
sidered to be decided boreal forms, and yet they have pushed their 
way up to East Finmark. 

Professor G. O. 8 A us has found several boreal forms at Jlasvik 
in S0r0. This place has not been hydrographically investigated, 
but I am inclined to think that the deep channel, which penetrates 
in from the ocean along the island, has comparatively warm water 
at the bottom. Another stopping place for boreal forms is the 
Malangen, where the bottom temperature at the greatest depths 
varies between 4 and 5.5 C., but the Vest Fiord is the most 
definite limit for marine fauna on the Norwegian coast, a very 
large number of boreal animal forms being found here, but not 
further north. It is interesting to be able to connect this fact 
with the one that the Vest Fiord is the most northerly of the large 
Norwegian fiords in which ocean water dominates the natural conditions 
at the depths (t = 67, s = ca. 35 % ). As a general zoogeo- 
graphical result, it may be stated that, with respect to the largo 
important fiords, which are open to the ocean, the lusitanic and 
boreal forms occur as far up as the Vest Fiord in larger numbers 
than the arctic ones. It is first in the Malangen that the arctic 
forms are in the majority, and this even more noticeable in the 
Kwenangen and Porsanger Fiords, the latter having almost unmixed 
arctic fauna. The inner parts of the fiords and the branch fiords 
have retained more of the arctic species. For instance, while in 
the Salten Fiord, the southern forms are in the majority, wo find 
that in the Skjerstad Fiord, which lies further inland, and in the 
Beier Fiord which is a little farther south, the arctic animals are 
more profuse than the southern ones. The Ranen Fiord has not 
yet been investigated, but it is probable that also there arctic forms 
will bo predominant. 

Generally speaking, these facts coincide with the opinion ex- 
pressed long ago by Prof. G. 0. SAiis. 1 ) What I have tried to 
adduce is the connection between zoogeographical and hydrogra- 
pliical limits. 

The northernmost Lophohelia reef, hitherto known. 

In his description of Ophiacantha spectabilis, G. O. SARs 2 ) 
says: I have found this important species at one place only, 
namely near Bod0, where it is not so very scarce between the 
corals (LophuMia prolifera), which arc abundant at a depth of 
from 80100 fathoms. It is generally so firmly attached to the 
tangled branches of the corals, by means of its spiked arms, that 

*) Nogle betnerkninger om den marina faunas knrakter ved Norges nord- 
lige kyster. Tromao Mus. Aaron., II, 1879. 

a ) Nye Kohinodermer fra den norske Kyst. Sep., p. 12. Kriitiania Yid. 
Selak, Forh. 1871. 



it is exceedingly difficult to g-et it loose." On June 19th 1878. the 
Norw. North Atl. Exp. took two specimens of this echinodenn at 
st, 255 in the Vest Fiord (08 12' N., 15 40' E.). The depth 
is given as being (>24 mtrs., temperature <i.5 and the bottom 
material, clay. 

About the same time, 0. ttpcrtubilix was found by V. STUHM 
in the outer part of the Trondhjem Fiord. In a paper written 
in recent years STORM ! ) says that this species occurs in lai'ire 
quantities on Luphohdut proli/er<i in the outer part of the Trond- 
hjem Fiord. According to Ciimw,-) also HOYM-; lias mentioned 
the species from the Faeroo Channel (4:J3 fathoms). I do not 
know if Lojihohelia prulifcra is found at the latter place, but it 
is very probable, for M. SAHS') mentions that it is found oil' the 
Shetland Isles. VEiiniLL 4 ) too mentions wi-tahiti* as found ofl' 
Nova Scotia, 18H3, l:U fathoms, one specimen. Nothing is said 
about 0. $iH'chi1>Hitt having boon found together with /^opholn'I'm 
pi'olif'mi, but in another place, YKKUILI, writes (1. e. p. .VU): ,.//. 
proHfwa \\. range, 100 to ;JO() fathoms, olV Nova Scotia; II.MH) 
fathoms, dead, 1884, rare." There is thus probably nothing which 
makes it unlikely that the ophiurid in question may have hren 
attached to the coral here mentioned. 

'When working out my material of eehinoderms, (JuiK<j ri ) mentions 
that KOKHLEH has given O. spcclalriUs as being found in the l>ay 
of Biscay, but as KOKHLKR'S sptMrimens appear to be somewhat 
different to SARS'S species, (!KIK(J raises doubt as to tln-ir identity. 
The following table gives some important data cow-.erninir the places 
where F have found .vj 
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0. spcctdltiliif, (i. (.). SAUS. 



Arn0 is situated outside the mouth of the Salten Fiord near 
Uo<10, and Tramnlybet is a little farther in than st. 255 of the 
Norw. North Atl. Exp. in the Vest Fiord, the bottom here is 
given as being of clay, but there has probably been a hard spot 
which is accounted for by the presence of Lophohelid, which was 
tho caso in Tranodybet. 

There is thus reason to conclude that 0. spertabiHs is so closely 
connected with Lophohdia prolifera as to make the latter almost 
a necessity for the former. This does not, however, at all imply 
that where ever Loplwliclia occurs, 0. spectalnlis is also found. This 
is an interesting instance of one animal's dependence upon another, 

') Ovemigt ovr Troiidh.iemafjorden* fanu:i. JiL-nttning fra iirbHidskonntt'en 
for Trondhjenifl biologiske station 1JMH). 

2 ) Ophinrioidea, p. 24. Tlie Norw. Nortli Atl. Exp. 
a ) FoHsile d.vrolevniii^cr fra Qiiartswrp^rioden, p. 1)2. 

4 ) HesultH of tbe Explorationfl madn by tho steamer AlbalroHs. 
Ann. Rep. of be Connn. of Fih and Fishery for 1883. 

5 ) Oversigt over del , nordlige Norton ecliinodurinvr. Ucix. Mtis. Aarb. 
1902, no. 1, p. 14. 
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and it will bo interesting to see what other animals exist together 
with Lophohelia. But first I will mention a few facts about the 
coral itself. This easily recognized species has been found in several 
of the fiords on the west coast of Norway up to the Vest Fiord, 
in rather deep water (about 150-500 in.). As far as I know, 
my specimens have been taken at the most northerly place for this 
species (Tranodybet, the Tys Fiord I). And I am inclined to think 
that no living specimens will be found farther north, as the colonies 
live on our coast under unusually uniform arid settled natural con- 
ditions, with a temperature of (5-7 C. and a salinity of about 
35 % . There is reason for supposing that at VKKKILL'S locality 
,,off Nova Scotia" the conditions are similar. At any rate, VERRILL 
(1. c. p. 50(5) mentions that off Capo Sable the temperature, at a 
depth of 65-131 fathoms, varies between 42 and 46 Fhr. 
(5.5-B (!.). Of. stations nr. 20652071. The bottom at a 
couple of these stations is given as being of coral. It is, therefore, 
probable that the temperature here too is near 67 0. at those 
places whore Lophohelia prolifwa occurs alive. According to VKRRILL, 
only dead specimens were taken at 1060 fathoms, and if it be 
remembered that in the Norwegian waters the coral in question 
does not extend beyond the boundary of the ocean water, it tempts 
me to conclude that the species cannot live at a depth of 1060 
fathoms off Nova Scotia, notwithstanding that the fall in temperature 
is not particularly great. VERRILL (1. c. p. 503) says ,,Tho bottom 
temperatures between 1 000 and 2 000 fathoms were usually between 
37 P. and 39 P., and rarely 40." If LopJwhelia from 1060 
fathoms had existed at this place under present natural conditions, 
it ought therefore also now to be able to thrive in a temperature 
of 3 i C. Hut the investigations hitherto made in Norway seem 
to contradict this possibility. A couple of suggestions may be made 
to account for the occurrence of Lophuhdia at such a great depth. 
The colonies may have been transported from some other locality, 
so that when the dredgings were made from the Albatross" they 
were in a secondary layer, or a fall in the bottom level may have 
taken place. There are instances of a rise of the bottom in a 
eOtiple of places in Norway where Lophohelia lias been brought 
several meters higher than the present water level. 

Prof. MICHAEL SARs 1 ) was the first who discovered Lojihoheiia 
prolifcra at a height of 30 meters above sea level, this was at 
Drobak in the Kristiania Fiord, he paid great attention to this 
occurrence and gave a good description of it. Later on, more light 
ha# been thrown upon the subject by Prof. \V. C. BR^GUER,-) who 
writes in part as follows: ,,From the time of the deepest sub- 
mergence of the Kristiania region, an epiglacial fauna is known, 
which has lived at a great depth, at least 150 meters. This is 
the famous dead coralroef at Drobak, south of Kristiania, where 
the shore, from 60 meters below the sea-level to about 30 meters 
above it, is covered with the remnants of a great reef of Lophohelia 
prolifera." BMGUEK also shows the height of the reef above the 
sea-level (30 m.) -| the minimum depth of the coral in the present 
fiords (150 m.) answers to the upper marine boundary at Drebak 
(180 m.) ,,a proof, that the Lopholwliu-reet was formed, partly 
at any rate, during the deepest submergence of the land at Dr0bak." 
A similar argument holds good with regard to the other occurrence 
at Stenkjaer at the end of the Trondhjem Fiord. 



*) Fondle (lyrelevnitiger frn quartan-period en, p. 7677. 
*) Om tie Hcnglacinlw og poKtglaciale mvenuforamlringer i Kriatinniafeltot, 
N. O. U. No. l t p. 182187, p. H9 (EntfliHh Summary). 



Natural conditions at the time when Lophohelia lived at Dr0bak 
and Stenkjaer cannot have been very different to what they are 
now in the deep western fiords, and it may from this be concluded 
that the Gulf Stream, at least from the epiglacial time, filled the 
channels and basins in the Norwegian fiords with its warm water. 

Together with Lophohdia, M. SABS found various other cha- 
racteristic forms, e. g. Peden ritreus, P. aratm, Lima excavate, 
Area nodtdosa etc. 

Those animals very frequently follow Lophofolia in our fiords 
at the present day, but in no definite state of dependence. Further, 
the presence of these animals proves that the natural conditions in 
the depths of the fiords during the epiglacial time could not have 
been so very dissimilar to the present conditions. But, on the 
other hand, the deposits in the shallow waters plainly show that 
in the upper layers of water, quite a different state of things was 
prevalent to that of the present day. 

It is interesting to give a list of the most important animals 
which have been observed together with Lophohelia at the most 
northern localities where this species has been found. 

3 % 1000, Arn0, 300400 m. 

Lophohelia prolifera, PALL., Paranmricea plaeom-us, LIN., Ophia- 
cantha spcctabiHs, G. O. SAKS, Flmtra barlcei, BUSK, Lima excavata, 
FABR., Lamcllaria latent; . O. F. MULL., Pandalus propinqwtft, G. 
0. SABS, Pontophilus norwgicus, M. SAKS. 

1H /3 18U9, Trauedybet, 450580 m. 

LoptioMia prolifera, PALL., Ophiacantiia spectabilis, G. 0. SAKS, 
Pterattter militaris, 0. F. MULL., Pandalus propinqww, G. O. SAKS, 
Hippolyle polurifi, SAB., Galathodes triilvntatus, ESMABK. 

2 Va 1899, The Tys Fiord 1, about 500 in. 

A sounding at the beginning of our dredging stated a depth 
of 725 m. and at the end 500 m. Wo drove along very quickly, 
however, and our line was hardly long enough, so that we got 
nothing from the clay at 725 m. It was first at the edge that 
the trawl began to take in anything, and when we drew it up 
from a depth of about 500 meters, the net was half full of living 
and dead branches of Lophohdia, on which was found: 

Pulvinulina punctuhita, D'OllB. 

There were also: 

LopJwhelia prolifera,, PALI*., Protanthca simplex, CARLO., Ophia- 
cantha fipectabilis, G. 0. SAKS, Ophioscolcx gkieialis, MULL, and 
TKOSCH., 0. purpureus, DUB. and KOB., Ptcrastcr militaris, O. F. 
MULL., Echinus cleganx, DUB. and KOB., Linens cincreiis, PUNNETT, 
Leodice norvcgica, LIN., L. gunneri, STORM, Terebmtulina eaput- 
serpentis, LIN., Waldhcimia cranium, MULL., Lima excavaia, FABR., 
Pcctcn vitrewif CHBMN., Ploitrobranchus plumula, MONT., Metvpa 
ahleri, BATE, Janira muculosa, LEACH., Pandalns propinqvus, G. 
0. SABS, JTippolyte polaris, SAB., Galathodes tridentatm, ESMABK, 
Munida rugosa, G. 0. SABS, M. tenuimana, G. 0. SABS, dona 
intest-inalis, LIN. 

Some of the species mentioned have here their northern limit, 
e. g. Protanthea simplex, Echinus eleyans, Lima excavata, Gato- 
tlwdes tridendn-tiM. A wide distribution southwards has for instance 
Galathodes tridentatus, which, according to MJLNE-EDWABS and 
BOUVIEB, extends right down to the west coast of Marocco, and 
Lima excavaia, of which FBIELE and GBIEO write in their account 
of the Moliusca of the Norw. North Atlantic Exp.: n lt is also 
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known in the deep water between the Hebrides and the Faeroe 
Isles, in Portugal, the Azores and Senegambia." 

Prom the investigations made by M. and G, 0. SARB, as well 
as V. STOBM, we have a tolerably complete knowledge of the 
fauna of the coral regions in our fiords. STOUM has given a con- 
cise account of the conditions in the Trondhjem Fiord, with a map 
showing the position of the corals, and to this I would beg refe- 
rence. I will here also emphasize the fact that the characteristic 
forms on the epiglacial Z/op&oAi/tVf-reef at Dr0bak (Pecten ritreus, 
P. aratus, Lima encawta, Area nodulom etc.) also at the present 
time show themselves to be faithful companions. However, 1 do 
not think practical boundaries can be drawn between the fauna 
which are connected with Lophohdia and those which are connected 
with other corals, such as, Paragorgia arborea, Paramuricea placomm 
or Primnoa lepadifera. 

It may, on the other hand, bo said that the region of the 
deep water corals has its definite, decided fauna, which is parti- 
cularly uniform in all tho large Norwegian fiords to which the 
ocean water has free access, from the Bokn to the Vest Fiord. 
There is a coral fades of animals, just as there is a clay facios. j 



A few words on the fauna in clay. 

The deep channels and basins in the fiords (150200 m. and 
more), of which clay forms the bottom and into which the ocean 
water has access, have also their characteristic animal life. 

And since the investigations made by (. O. SARS, in the 
sixties, at the fishing place Skrovon and at other places in the 
Vest Fiord, we know that there are especially interesting forms on 
the clay-bottom of the depths. Such as, for instance, MiMla hip- 
puris, Ulocyatkus aretiwts, Khizocrinus tefotensw, BHtfinga corwafa, 
Flustra abyssicola etc. The fauna at Skroven, where I have made 
a very successful haul with a trawl at a depth of 350-410 in., 
is very rich. In addition to the forms just mentioned, it was quite 
usual to find such species as the following, on the clay depths in 
the Vest Fiord and those of its arms into which ocean water pene- 
trates at the bottom: 

Fvraminifera : Astrorhiza arcnaria, Saccamminu tyhwrica, 
Storthospluera albidu, Bathysifon fttiformis, Rhabdammina abymsortnn. 

Echinodermata : - Amphikpis norvegica, Ophioscokx glacialis, 
Psilastcr andromeda, Stichopus tremulus, Bathyplytes natons, Meso- 
thuria intestinalis, Cucumaria hispida, Myriotrochus vitreus. 

Polychwta: L&tmonice filiwrnis, Leanira tetragona, Tcrre- 
bcllides stromi. 

Mollusca: Nucula tumidula, Portlandia lucida, Malletia 
obtusa, Area pectunculoides, Limo\ms minnta, Cardium minimum, 
Kellidla nrilliaris, ^z/ndoswi/tf-species, Xetera obesu, N. rostrata, 
Dentalium occidentals, D. agile, Siphonofanfaliuni quinquangularc, 
Scaphander liynarim. 

Ostracoda: Cypridina norvegica. 

Isopoda: Munnopsw typica, Eurycope cvrnuta. 

Schizopoda: Boreomysis tridens, Pseudomma rose-urn. 

Decapoda: Pontophilus norvcgicus, Mun'ula rugosa, M. tenui- 
mana. 

Ascidia: Ascidia gelatinosa. 

The .above list gives some of the species which are constantly 
found on the clay at the bottom of rather deep water. Many of 
these forms are undoubtedly mud-eaters, more especially is this the 
case with regard to the above mentioned Holothurioidea. Some of them 



appear to be dependent upon ocean water (t 07 (\, s ~ about 
35 %o). According to OKTKJUSRKN,') Bttthyplotix nubim. Mwolhuria 
mtestinalifi, Cucumaria hispidu and Jfyriotrochus ritrcus are not 
found in Norwegian fiords further north than the Vest Fiord. It 
is characteristic that I took several specimens of Bnthyylot witan* 
and Mesothuria intcstinali* in the >Salteri Fiord where the tempe- 
rature was G,65 C. and the salinity 35,l;j %,, while in tho 
Skjcrstad Fiord, which is only a little further in, where t = 3, 
2 and s = 34 % , not a single specimen was to bo seen in all 
the dredgings made. Bathyplote* occurs in rather large numbers 
at its northern limit; at the station at the month of tho Foldcn 
Fiord at a depth of 530 m., 20 individuals of this species were 
taken, but only 4 Mesothuriu. Of clay-bottom molluscs, which have 
not hitherto been found north of Lofoten, tho following may bo 
mentioned: 

Malletia obtn*a, KelliMa mill'mri*, Dentnlium agih*, Scaplifindw 
Ugnarinn etc. The deepwater fauna on tho mud-bottom is remark- 
ably uniform in the largo fiords which are filled with ocean water, 
from the Bokn Fiord to the Vest Fiord, notwithstanding that the 
Vest Fiord and its adjacent fiords contain some forms which are 
wanting in tho Hokn Fiord. Further investigations will probably 
equalize this apparent difference to some extent, for instance. I 
have latterly found 'Rhizorrinw* lofotiwi* also in the Hokn Fiord. 
But it will probably be found that such a species as rioci/athut* 
arc-liens cannot be included among the fauna of the Hokn Fiord, 
this species must, judging from what is up to the present known 
with regard to its distribution, be considered to be an arctic species, 
which has been able to exist under tho natural conditions deter- 
mined by the ocean water which penetrates* into the fiords. On 
the whole, one may say that, '/.oogoograpliically speaking, the deep 
water fauna on tho clay-bottom of the fiords in question aro spe- 
cially remarkable on account of the large number of forms in them 
which have a wide distribution southwards. But, north of Lofoten, 
the fauna on the clay have c^uite another character. Tho southern 
forms disappear, and the northern ones take their place. At my 
stations in the Lyngen Fiord (Lyngen II and III) at tho re- 
spective depths of 250 and 320 m. on clay-bottom such forms as 
the following occurred in large quantities: - Cfanodiacus crispatus, 
Afyriotrochu* rinki, Pecten giwnlamlicus and Astoria crenata. Hero 
too were found tiiphonodcutulhnn ritreum, Sealuria grofinfandwa, 
Beta exarata etc. The peculiar arctic Bryo/o, Alw/onidimn dittci- 
forme, was also taken here. Diastyliit yoodsiri. Pseudomma trun- 
catum and many other arctic forms also occurred. At the station 
Lyngen II, d 250 m., t - 2,85 I 1 ., s = 84,47 %o, and at 
Lyngen III, d = 320 m., t = 3,r.5 C. and a = 34,84 %. 
At both stations in tho Lyngen Fiord, several specimens of two 
actinia species were taken, but none were conserved. If I remem- 
ber rightly, they were Actlnoalola callow and Boloccra tttediae. 

EAwardsia andnwi and Epizoanthus cnhnanni were also found. 
As I have previously mentioned, there is another character over 
the fauna in the deep waters of the Malangen Fiord, and if we go 
as far as to Lyngen and Kvienangen, the difference is even more 
striking. In the deep waters of Kvamangen where d = 343 m., 
t ~ 2,3 C., and s == 34,49 % , were found, for instance, 
Myriotrochus rinki, Polych&to, e. g. Harniothoi! raritpinu, Nephthys 
mtitmgreni, N. ciliala, Nicomaehe lumbricalis^ TcreMHdes stromi. 

Mollusca: Pecteu yroeulandims, Area pectuneuloidt.w f var. 
septentrionalis, Asterta ere-nata, SiphonodmitaHum ritreum etc. 

J ) The Holothurioidea of Northern Norway. Her. MUM. Aurh. 1902, No. 9. 
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Amphlpmla : Halt ret yes fnlrocinctw*, Idnnetta 
The latter lias, hitherto, only boon taken in the Varanger Fiord. 

Notwithstanding that the clay depths both north and south of 
Lofoten have some forms in common, the Vest Fiord, however, forma 
a very decided limit for fauna, as has been explained in the fore- 
going pages. One may also in the fauna of the Norwegian deep 
waters make a distinction between an arctic and a subarctic (boreal) 
clay-facies. 



Remarks on the fauna of the ocean banks. 

1 was not able to make many dredgings on the ocean banks 
in 1809, but I succeeded, however, in getting an idea of their 
fauna. The station, R0st II, is not far from the ocean banks, at 
a depth of 150 mtrs. here Caimlu htmgarifuui, which is a southern 
form, was dredged, here this form has its northern limit on our 
coast. On the banks themselves, it extends, perhaps, a little far- 
ther northwards. .And at the station at (raukva i ro, 250 in., t 
7", I 0., s #4,38 %o, Harntothw orulinannu was taken, this 
form must bo characterized as a boreal one, judging from the pla- 
ces where it has hitherto boon found. In the sea oft* Ingo (71 
10' N., 28 10' K.), d = 815 m., t = 3,45 C., s == 35,24 % , 
an ainphipod, tYwhtonhiH aMitus, occurred, among other things; 
this form, according to (T. O. SAKS has a distribution as far south 
as The Azores, and was .previously only known from ,,the south 
and west coasts of Norway". Taking into consideration the hydro- 
graphical conditions on the banks outside Lofoten, Vesteraalen, 
Tromst* and Finmark, one would expect to tind that at any rate 
some boreal forms would be able to exist there. To get light 
on this subject, reference can be made to the material collected 
by the Norwegian North Atlantic Expedition. First I will give a 
table showing the temperatures at some of the stations in the sou- 
thern bankdistrict of the Norwegian Sea (8tadt Shetland- Lofoten). 
Of. map of the district of the Norwegian North Atlantic Expe- 
dition. 

Bottom temperatures on the southern banks in the Norwegian Sea. 



Bottom temperatures on the northern banks in the Norwegian Sea. 



Station, 1 


Situation. 


Depth. 


Temp. 


Bottom. 


9. 


61 30' N. 


377 tn. ' 


5,9 C 


Clay. 


10. 
99. 


61 y 41' N. 
19' K. 
64 0' N. 
6<> 42' K. 


403 m. 

326 m. 




6,0 

_,..-__ 


Ooze, Clay. 

_ .... .... 

Sabulous Clay. 


79. 


64 48' N. 
6 32* K. 


283 m. 


6,9 


Sabulous Clay. 


101. j 


65 36' N. 
8 32* K. 


408 in. 


6,0 


Sabulous Clay. 



,. 



' N. I 
V K. ! 



2HO in, 



Grey Clay 



On those banks, one would expect to find an animal life which 
differs only slightly from that of the Norwegian fiords (The Bokn 
Fiord the Vest Fiord), where there are corresponding tempera- 
tures. The investigations hitherto made appear to confirm this 
expectation. I will now give a table showing the bottom temper- 
atures on the northern banks from Lofoten to Beeren Island. 



Station 
Nr. 


Situation. 


Depth, 


Temp. 


Bottom. 


195. 


700 55' N. 
18 38' K. 



196 m. 


50,1 o. 


Stone*, Clay. 


290. 


72 27' N. 
20 51' E. 


349 in. 


8,5 


Sabulous Clay. 


323. 


72 58' N. 
21 51' E. 


408 m. 


1,5 


Clay* 


280. 


74 10* N. 
18 51' K. 


64 n. 


.,, _ ,_,., . 
M 


Stones. 


315. 


74" IW N. 
15 55' js. 


329 in. 


2,5 


Clay, Hand. 


88tt. 


75 81' N. 
17 50' K. 


9*5 in. 


1, 


Clay. 



According to FBIELE and GKIKG, 43 species of Mollusca wore 
taken at station 195, several of which arc widely distributed south- 
wards. Among 1 these may be mentioned: 

Cadulus mtbfusifonnis, Cyclosti'&na jjctfarseni, Cajntlwt him- 
c/finnts (shells), Alrania cimicmd<#, A. jeffi-eysi, A. mlwoluta, A. 
punctura, Aclis walleri, Parthenia iqrimli# f Odostomia unidefitatu, 
0. acuta, Kulimella seillw, E. ventriivsa, Eulima bilincata, Adeorbis 
fragilis, Metzgeria alba, Buccinum hmnphrtysianum (shell), Sipho 
fusiformifi. 

At the stations previously mentioned in the northern bank 
district, forms also occurred which have a wide southern distribution. 
At station 315 (74 f) 53' N.) a boreal Uryozo, Blrdlnria alderi*) 
was taken. [ have not on any other occasion noticed this species 
north of Lofoten. Undoubtedly there are several species which on 
the banks go further north than in the fiords, so that it is impor- 
tant to state clearly, when mentioning distribution, whether the 
species in question occurs in the fiords and the belt of skerries 
(skja>rgaard) or on the banks. 

Zoologically speaking, there remains much to bo done with 
respect to the Norwegian ocean-banks, and a thorough investigation 
of the edge towards the deep basin of the Norwegian Sea would 
be highly interesting. For here the transition from boreal to arctic 
fauna occurs, and that too not spread over several geographical 
degrees of latitude, but in the space of a few r hundred meters. 



Shallow-water shells found at great depths. 

Of late years, there has been a good deal of discussion among 
Danish and Norwegian authors as to the cause of the occurrence 
of littoral shells at great depths, especially in the Norwegian 8ea. 
t do not intend to go into the matter, as I do not possess the 
necessary material to take part in the discussion of it. I would 
refer those who wish to have a clear account of the various opi- 
nions advanced to Dr. A. C. JOHANREN'S*) paper, in which refer- 
ences will also be found to other works dealing with the same 
subject. 



*) Cf. NOBPGAARD, Polyzoa of the Norw. N. AM, Ex p. p. tt, 2 6, 

*) On the hypothesis on the sinking of aea-beds baed on the occu<mice 

of dead shallow- water nheUa at great depth* in the ftea. Medd. fra den imturh. 

Foren. i Kj0benhavn 1902. 



Combination. 



Those who have considered this question seem to have forgotten 
th$t also A. . VEKUILT, has expressed an opinion with reference to 
transportation by ice. 

In 1888, dredgings were made from 8/8 Albatross" in the 
region of the Gulf Stream from off Gape Hatteras to Nova Scotia. 
In the Results of the Explorations" (p. 507) VBRBIM* writes; 
,,ln many instances we have also dredged pebbles and small, rounded 
bowlders of granite and other crystalline rocks from beneath the 
Gulf Stream in deep water. These, I suppose, have been carried 
to that region by shore-ice floating off in great quantities from our 
northern coasts in winter and spring, and melting where the warm 
Gulf Stream water is encountered." From this, it will be seen 
that VRHRILL inclined to the opinion that the pebbles found in the 
deep water were brought thither by floating ice, and if the ice 
takes along pebbles, there is nothing to hinder for its also taking 
along shells from the coast 

In the Norwegian fiords, it is highly probable that drift-ice 
causes a transportation of littoral shells out into the deep basins. 
For instance, Littonnci rndis and obtttssata found at, a depth of 
150180 m. on Risvan'flaket, and Gibbnla cineraria at a depth of 
600 meters in the 0xsund, (in each case the shells were empty) 
were neither of them in their primary locality. HANK Ki^u, 1 ) too, 
has given a very plausible explanation of the storing of gravel and 
shells in the snow and ice on the shore, and their conveyance to 
places farther off when the ice melts in the spring; his explanation 
is based upon personal observations at Troms0. 

Fauna and Hydrography. 

In the foregoing pages, I have tried to prove that thore is a 
close connection betweeii fauna and hydrography. It would from 
this again appear, that a majority of species of animals have an 
organisation which can only bear a very slight variation in hydro- 
graphical conditions. The number of socalled cosmopolitan species 
is very small, and it seems to me that the number of those which 
are mentioned as being widely distributed is also on the decrease. 
The more exact morphological investigation which is demanded now- 
a-days often results in the dividing of a species into two or more. 

And this is the case, not only with bottom forms, but also 
with reference to plankton. 

I will give some instances of what I mean. We have for years 
heard that Calanus finmardiicm is found in nearly every sea. But. 
G. 0. SABS*) now tells us that under the name C. finmarchiciw 
was hidden another species, C. he'lgolandicut, CLAUS, which is spe- 
cially distributed southwards, while the former has an arctic and 
boreal distribution. Strictly speaking, Calanun finmarchicwt contained 
three different species, for Calanus hyjterltoreus was considered 
to be a variety of C. finmarchicus previous to the publication of 
Dr. GIESB&ECHT'S well-known monograph on Copepods. Instead, 
therefore, of one species distributed over nearly every sea, we now 
get three species with comparatively limited distribution, (7. hyper- 
boreus being arctic, C. (inmarchicm boreal and arctic and C. hel- 
golandiem lusitanic. 

Similarly with respect to Eudiasto. Instead of the widely di- 
stributed EucJusta norvegiw, we now have, norvegica, gladalis and 
barbat't. Examples might easily be multiplied from the Copepods. 
On the other hand, it is beyond doubt that there are also deep- 

*) Niveauforandring eller transport. Naturen, 1902, p. 304. 
*) Crustacea of Norway, Vol. IV. 



water forms of Copepods which have an exceedingly wide distri- 
bution. Natural conditions are only subject to very slight changes 
at the groat depths, and this too for extensive stretches. It is also 
very probable that there are shallow-water forms which are so 
organized as to be able easily to adapt themselves to changes in 
natural conditions, and are thus able to exist under very divciso 
physical conditions, but their number has undoubtedly been over 
rated. In his excellent monograph on northern Aunulata. (i. M. R. 
LKVINKKN') says: 

,,I must say that I doubt whether the northern seas really 
have so many species in common with the Mediterranean as would 
appear from the lists given in the literature available." On account 
of this doubt, LKVIXSKN carefully compared the northern forms and 
those from the Mediterranean, and come to the conclusion that Arrni- 
coin marina and Pectinaria Jcowni from the latter sea were differ- 
ent from the northern species bearing the same name. Thoy wore 
given the names A. chijiathU and 1\ robunht. 

Similarly with respect to Peel nutria itttricuuui, Potttmilla rcni- 
formin etc. 

1 could give a number of examples from the ftrynzoa too, to 
show how the extent of the distribution of a species diminishes, as 
the claim for greater exactness in the determination of a species 
increases. The change which has taken place in the use of the 
word ,,speeies" with regard to the Bryo/oa. has had a similar effect. 
F. A. SMITT, for instance in his work on boreal and arctic Bryu- 
zoa, which in other respects is excellent, has used the word r spe- 
cies" in a very extended sense*. He has entered as ,, forms" a largo 
number of specimens which are given the rank of ,,species" by 
recent systematical investigators. 

As a result, SMITT'S- species were attributed with a much too 
extensive geographical distribution. 

The distribution of a species is undoubtedly dependent on many 
other things than the temperature and salinity of the water in which 
it exists. Currents especially have both a direct and indirect in- 
fluence. Jf one considers the conditions on the Norwegian coast, 
whore arctic and boreal fauna meet, the question naturally suggests 
itself: Is it the arctic or the boreal animals winch on our coasts 
are gaining ground? 

To settle whether the movements of a given element of fauna 
or flora are progressive or retrograde, one can examine the currents 
in the adjoining sea. On the Norwegian coast, the current which flows 
in a northerly direction is predominant, and the southern animal forms 
are carried along with it. On the oast coast of North America, 
the reverse is the case. The duration of the pelagic state is also 
important with regard to the penetration of the species into new 
districts. It would therefore seem likely that such species as Myti- 
/i/ t v tfdaUif and Afvdiola mwUolus, in which the pelagic state hardly 
lasts much more than a week, would find it difficult to get over 
the space between two coasts which are separated by a wide 
expanse of ocean. Along a length of coast line, however, these 
and similar species are widely distributed, for, in the course of 
thousands of years, the many small steps forward amount to a 
considerable distance. 

I do not know very much about the plankton in the more 
southerly seas, but 1 have the impression that there is not so much 
difference there in its quantity and quality at the different times 



') SyRtenmtisk geojrrafluk Overxigt over d nordiake Annulate, (le 
dicpJognathi og HalonoghttHi. Aftryk af Videnskub. M*dd. fra <I-ii tmturhiNt. 
Foron. i KJohenhavn 1882 og 1883 (p. 287). 
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of year, as is the case in the northern latitudes. 1 ) And if this be 
a fact, it.s influence will be seen on the plankton-eating animal world. 
It is possible that the suitability of the molluscs as zoographical 
character-forms, depends upon the fact that a great many of them 
are plankton eaters. The mud-eating worms, for instance, are much 
less suitable in giving a characteristic of the fauna. Besides, there 
aro species of mudeaters with a small geographical distribution. A 
star-lish, Ctvnodiscus crispatus, whose stomach is almost always full 
of mud, is very little found beyond the arctic district. In such 
cases, one is compelled to conclude that the animal has very little 
power of adaptation. 

Further Remarks on Plankton. 

In the fiords near Bergen, February is the month in which 
the plankton is poorest, and there is reason to think that the, 
minimum for the year, for the northern fiords of Norway, also falls 
in this month. The great change in plankton life occurs at the 
spring inflow of the diatoms. 

In the fiords near Hergen, March is the month when the dia- 
toms begin to show themselves en masse, but at different times, 
within the limit of this month, from year to year. It is not yet 
possible definitely to fix the time when the winter state gives way 
to the spring one in the northern fiords, but it is probable that 
the spring-diatoms appear in very large quantities somewhat later 
here than in the south west fiords. Below I give some data con- 
cerning the occurrence of diatoms on the northern coasts. 

In the Tys Fiord on 2B /a 1899 only a few diatoms were found, 
but on V* they wore numerous near Lille Molla, and this was also 
the case on 4 A in the same year at H01a near SvolvaBr. 

l % 1899. In the harbour at fttene in B0 (Yestenialen) many 
diatoms, 08 m. 

n /4 1899. The Malangen Fiord, many diatoms. Whilst there 
in Malangen. from 12th 14th of April 1899, was a rich develop- 
ment of diatoms, in Kvaenangon on 19th of the same month, winter 
conditions prevailed. But on -'A the spring diatoms also had shown 
themselves in Kvyenangen. 
88 /4 1899, Trold Fiord harbour, many diatoms. 
24 A 1899, Irig0havet, many diatoms. 
M /4.,,1899, Repvaag harbour, diatoms. 
? 7 A 1899, The Porsanger Fiord, many diatoms. 
**/4 1899, Mohavn, diatoms. 

Va 1899, Vardo, some chains of diatoms. 

Vs 1899, Hola near Svolvwr, few diatoms. 

At the place last mentioned (in Lofoten) the first rush of 
diatoms was over. In place of them, there were multitudes of 
forms iff different stages of development belonging to Copepoda, 
Cirripedia, Annelida etc. 
23 /a 1900, The Ostnes Fiord, 025 m., development of the spring 

diatoms. 
so /;i 1900, The Vest Fiord, 25 in., many diatoms. 

Vi 1900, The Skjerstad Fiord, still winter conditions. 

5 /4 1900, The Halten Fiord, many diatoms. 

% 1900. The Folden Fiord, still winter conditions. 

Previously in this treatise, it has been shown that the Vest 
Fiord is the most important terminus for a great number of south- 

! ) Both largtt and small animal*, from the Spitsbergen reindeer to the 
plankton- crutacean, ttud that winter in the arctic /one is a time when food 
is Mcarct). 



crn bottom forma. It is probably also the case, if one substitutes 
plankton forms for bottom animals. North of the Vest Fiord such 
species as Pteuramamma robusta, DAHL, and Candaeia armata, BOECK, 
will hardly be found. In the Norwegian series of fiords, Eu- 
chceta norvegica, for instance, is not foupd north of the Vest Fiord, 
but I took specimens of Chiridius armatus in Malangen. 

The very large quantities of such Siphonophom as Cnpulita 
mrsi and Physopliora tor calls along the northern coast and in the 
northern fiords during the winter of 1899, was an occurrence which 
merits further mention. Of the forms mentioned, Cupulita sarsi 
was exceedingly common. On 2 % 1 saw in the J0kel Fiord (arm 
of Kv&nangcn) a fisherman whose gloves on the inside were stri- 
ped rod by the remains of this siphonophor which had fastened 
itself to the fishing lines. The inhabitants looked upon this as 
being something unusual, which points to the fact that the pheno- 
menon is not of annual occurrence. As the plankton species in 
question are oceanic, their occurrence in large quantities in the 
fiords can hardly be explained in any other way than by supposing 
that there had that year been an unusually strong flow of the 
current in the upper layers of water in the sea towards the coast 
and into the fiords. It occured to me to connect this with the 
prevailing winds. To be able to form an opinion of the relation 
between the sea and land winds, we will look at the downfall 
for the period in question. 1 ) 

Downfall from October 1898 March 1899. 





Bo 
Downf. 


Normal 


Tro 
Downf. 


11)30 


Ojnv*r 


Vad*0 


Normal 


Downf. 


Normal 


Downf. 


Nornml 




mm. 


mm. 


mm. 


mm. 


mm. 


mm. 


mm. 


mm. 


1898. 
October . . 


108 
148 
153 


109 

87 


86 
184 
75 


98 
86 
103 


77 

113 
100 


79 
68 


53 
61 


80 
69 
60 


November . . . 
December . . . 


1899. 


70 
129 
96 


77 
01 


58 
174 
80 


108 
110 
95 


78 
78 
69 


55 
57 
61 


79 
55 
114 


50 
45 
41 


February .... 
March 


A v or age 


1173 


83.5 


109.5 


100 


85.8 


63.5 


80.fi 57 .5 



As it is more especially the ocean winds which cause down- 
fall, one must bo justiHcd in concluding that, from October 1898 
to March 1899, their influence on the coast line in question must 
have been greater than usual. But this would again result in more 
than the ordinary quantity of water being driven in from the sea 
coast, which must be evident in the kind of plankton which occurs. 

In this connection, it is also interesting to recall that, on the 
south west coast of Norway (in the spring-herring district), the 
fishermen call some Sulpha* ,,silderakV) and they look upon their 
appearance as a sure 'sign that the herrings will come in shoals 
to the coast. It is not altogether impossible that scientific investi- 
gations will verify this prognostication. At any rate, it appears to 
be quite reasonable, that the prevailing ocean winds stir up sur- 
face currents which drive both herrings and their food towards the 
coasts. 



l ) Cf. Nedberigtagel8er i Norge. Aan<. IV (1898) og V (1899). 
a ) From Kild (herring) and reka (to drift with the stream). 
Cf. M. HARS, Fauna littorali* Norvegiae, Part I, p. 68. 



B, The Investigations considered from a practical Point of View. 



The Vest Fiord is one of the most thoroughly investigated of 
our fiords, speaking in a biological and hydrographical sense. And 
the reason for this is not difficult to understand. The government 
has found it necessary to send naturalists to the district in which a cod 
fishery is carried on, upon the results of which the income of the 
country shows an important rise or fall, in proportion to the suc- 
cess or failure of the catch. The statistics taken have shown that 
the catch varies quite considerably from one season to another, and 



it has been the aim of the investigating naturalists to discover the 
factors which have an influence on the fate of the fishing. The 
most important marine animals for us are undeniably cod and her- 
rings, but in addition to these, there are many other fish which 
are caught in large quantities on the coasts of the counties of 
Nordland, Tromso and Finmark. 1 ) I will first mention some inverte- 
brates, which are of economic importance. Then I will deal with 
the cod fisheries in Lofoten and Finmark. 



a. Some Invertebrates of economic Importance. 



The animals may be divided into the following groups: 
injurious, indifferent, indirectly useful, directly useful, if account 
only bo taken of their useful or baneful relation to mankind. 

A decidedly injurious animal is Myxine glutinosa, which sucks 
out the fish caught in nets and on lines. Such forms as Calanus 
finmurchicus, Itorwphausia inwmis, Nyctiphanes norwgim, many 
worms, molluscs etc., may be said to be indirectly useful, as they 
serve as food for edible fish. 

To the directly useful animals, belong first of all those which 
are eaten by man, then those from which useful products are ob- 
tained, and lastly those which are used as bait for the edible fish. 
Only some of those which are directly useful to man shall be men- 
tioned here. 

Arenicola marina, LIN. 

This polycha't occurs rather numerously and at many places 
in muddy beaches, it is dug up by the fishermen and used by them 
as bait Similarly too, a fish (Ammodytes tobumus) is taken and 
also serves as bait. 



Pwten islandieiM, MULL. 

The Trondhjem Fiord is the most southerly place, on our 
coast, where this mussel occurs of sufficient size and in such quan- 
tities as to give it any economic importance. According to V. STORM, 
it is particularly plentiful on the banks north of Tautra, where it 
has been dredged for a very long time and has been used as bait. 
Of late years it has also been taken to Trondhjom and used as 
food. In the north of Norway, too, this species is a much prized 
bait, and 8. SCHNKIDER says that it is eaten by many better-class 
families at Troms0. The southern limit on our coast for the oc- 
currence of this species, is the Lyse Fiord, not far from Stavanger 
(59 8' N.). 



A[i/tilu# t'ditlis* LIN. 

On our northern coasts, this species i.s as a rule so small that 
it is not of much use as bait. 

Atodiola iHodfoln*t, LIN. 

At the present time, this is our most important bait-mussel, it 
is found in large quantities at some places on our northern coasts. 
It is used as bait on the day fishing lines in Lofoten. The grea- 
test part of the shell-bait which is used in Lofoten is, however, 
taken from the fiords in the neighbourhood of Bergen and Stav- 
angor. This mussel attains to a considerable size in the western 
fiords. A specimen from Lonevaag (Ostero) was, for instance, 17.:J 
cm. long and 0.5 cm. wide. The shells held about l / liter. 

1 have measured unusually large specimens from tne Sogne 
Fiord, from 17 to 18.4 em. In the Oster Fiord, where shells to 
the value of several thousand kroner have been dredged, I took 
100 from a heap at Kaknes. The most usual measurement of 
the shells which were sorted out here to be used as articles of 
commerce, .was 10 15 cm. In the arctic district of our country, 
M. modiolus does not attain the size of those in the western fiords. 
A specimen from Vardo was, however, found to bo 11.2 em. long 
and 5.JJ cm. wide. 

It is quite usual to find the tubes of Pornatocmts Iriqimtvr 
and various forms of Bryozoa and Hydroida on the shells. On one 
single occasion, I saw in an aquarium Cancer pagurna crush these 
shells to eat them. 

In the aquariums of the Bergen Biological Station, we have 
had M. modiolus for many years, and their mortality has been low. 
Spawning in these aquariums has been observed on 3 % 1899, Va 

J ) Cf. HKLLA.ND, Lofoten og Vestoraalen, p. 119. 
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.1901 and r -/7 1901. From what I have been told by those enga- 
ged in dredging shells, I conclude that spawning also takes place 
in the months of March and April. Spawning time may therefore 
b<? supposed to he from March to August. The spawning process 
itself was soon quite plainly on 3 / 5 1901. Both eggs and sperm 
emerged through the anal sipho. The eggs were ejected in the 
form of narrow, short ribbons which were, for the most part, bro- 
ken np in the water and immediately sank to the bottom. A 
single female shell expelled so many that a large reddish-yellow 
elevation was formed. Some of the eggs were whirled about in 
the water and were greedily devoured by shrimps and barnacles; 
.some settled down in empty mussel shells and in the openings of 
the lumps of Pomutowits triyueter, which covered the living and 
dead specimens of M. nwdiolittt. On closer investigation, it was 
found that only a small number were fecundated. This was espe- 
cially so with regard to the reddish-yellow mass above mentioned, 
these eggs soon began to decompose. 

I also succeeded in seeing fecundated eggs at several stages 
of development. The eggs, which were 0.078 - 0.09 mm. in diame- 
ter, had no special colour. Division was, as in other mussels, com- 
plete and inequal. There is reason to suppose that fecundation 
took place outside the female's body. 

While spawning goes on, the eggs (and the sperm) are pressed 
out through the genital openings, one on cither side, then the 
spawn passes through the innermost branchial passage, close up 
to the hindcnnost constrictor and finally enters the cloacal room to 
be expelled thence into the water through the anal sipho. The 
reason for the eggs assuming the form of narrow, short ribbons 
is probably that the genital opening is a column and not a pore. 
The eggs rushed quite quickly out of the anal sipho, and it is 
most probable that fecundation did not take place until they were 
protruded here. 

On 12 /7 1901, spawning of specimens which had been in the 
aquarium about a year, was observed. Sperm was so plentiful as 
to give tho tank the appearance of being filled with milk and water. 
There was at the same time a strong stream of water flowing into 
tho tank and this caused the eggs, for the most part, to whirl 
about in tho water. But as soon as the stream of inflowing water 
was turned off, the eggs sank to the bottom. The process of di- 
vision took place rapidly. Already in the evening of the same 
day ( n /7) the eggs were divided into a large number of small balls, 
and the next morning at 9 o'clock ( I3 A) they had become larvae, 
which were wheeling around by the help of cilia and describing tiny 
circles. They had formed themselves into irregular small lumps, 
which moved about at the bottom, their movements being quite re- 
gular. Throe days later C 6 /?) the specimens were seen to have 
larval shells and velum. These shells were 0.1 mm. long, their 
ventral side being curved and the dorsal forming a straight line. 
The velum could be drawn entirely inside the shells. At this stage, 
the young Modiola possess a considerable power of motion, for they 
swim quickly about by means of their velum. Instead of being 
confined to a rotatory motion with very little change of centre, 
they now moved more in a straight line. When they were six 
days old, the specimens at the velum" stage were seen to have 
acquired circle shaped shells, the straight edge which represented 
the dorsal side having become more curved. The length of the 
shells was 0.150 mm., width 0.130 mm. The development of these 
particular specimens was not followed further, but, from analogy 
with other mussels, we know that the next important stage is the 



disappearance or alterations of the velum, while the foot now per- 
forms the motion, until the little animal finally attaches itself to 
some object or other. To catch these animals, a shell dredge of 
a special construction is used, and also a ,,stikkert w , which is a 
kind of pinchers with three or four claws. 

Sometimes too they are taken by divers. They are taken out 
of their shells after being brought to land. In addition to the 
shells, the bundles of byssius and tho gills are also removed. The 
remainder is salted in kegs containing 28 liters. If the shells are 
large, about 400 are enough to fill a keg, but as a rule from 700 
800 are necessary. The price is about 9 kroner (10/-~ ) per. keg 
at first hand, and as the expense of catching them is very slight, 
mussel fishing may be very profitable. 

I have referred somewhat at length to Modiola modiolus, as 
this particular mussel plays an important part, as bait in the cod 
fisheries at Lofoten. 

Cyprina ishtndica, LIN. 

This animal is used as bait in ordinary fishing, but sometimes 
too in fishing ocean cod. 

As for instance in 1896, about the middle of March, at Bal- 
stad fishing station, where it was asserted that there were good 
results when using this bait. 

Besides Cyprina t which was dredged somewhere in Napstr0n> 
men, Arenicola marina was also used, which was found near the 
Balstad station. 

Zirphcra crispatu, LIN. 

This peculiar mussel was noticed by me in 1899, alive, in the 
sand on the beach at the farm Sund, in Gildeskaal; several spe- 
cimens were dug out and used as bait. 



Omnuttostrcpties todarHs, RAF, 

,,Sprut u and ,,akker" are common names in the north of Nor- 
way for this Ccphalopod species, which, in the autumn, come in to 
the coast in large quantities and thence into the fiord*, where they 
are taken in thousands to be used as bait during the cod fishing 
in Lofoten. In the Kvse Fiord in the north of Hiun0 a consider- 
able catch of cuttle-fish has of late years been made. In many 
instances, a single family has made an income of fcr. 600-800 in 
the course of a few weeks. 

Pandalus boreulis, Ku0yKR. 

During the investigations in the Skjerstad Fiord in April 1900, 
several specimens of this species were met with, and 1903, NIELS 
HAAOENBEN, who was my assistant at the earlier date, made some 
trial catches with a shrimp trawl, and he succeeded in taking from 
1030 liters each time. So that it was thus proved that P. bore- 
alis occurs in large quantities in this fiord, 

This species is now sent to Bergen &nd Kristiania to be used 
as food in no small quantities, but in the north of Norway it is 
more difficult to sell them, so that there is not much prospect of 
making much profit on them. 

HAAGENSEN, has, nevertheless, suggested that a trial should 
be made to salt them, prepared a bait, for the fisheries in the 
north. His suggestion might, at any rate, be found useful for 
such times as there is a scanty supply of other bait. 

II. KIJER at Troms0 in 1903 made investigations with respect 
to the occurrence of P. boreofis in the Bals Fiord, the Tromso-sund, 
the Kvalsund and the Kal Fiord. 
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In the inner part of the Hals Fiord, he fished, on an average, 
3 liters pr. hour with a little shrimp trawl, but at the other pla- 
ces mentioned, P. borealis only occurred singly. 1 ) The author men- 
tioned is not sure that it would pay to carry on this kind of fish- 
ing, even in the Bals Fiord, under present conditions. The day 
will, however, doubtless come when it will be found profitable to 
do so, also in -the northern districts where this species is found. 

Cancer puyurus, LIN. 

The species is of no importance in the economy of the northern 
districts, as it occurs very sparsely. CxHicerning its distribution, it 
should be noticed that M. SABS-) mentions having found it at 
Lofoten. SPARSE SCHNEIDER has informed mo that it docs not go 
so far north as Troms0. SCHNEIDER has also told me that the 
common crab, Carcinus mamas, has its northern limit at I)yr0 and 
the outer coast of Senjen. For the present, Lofoten ought, there- 
fore, to be considered to bo the northern limit for C. pagunts. 

Homarits gammanut* LIN. 

M. SARS says (1. c. p. 124) that lobster is only rarely found 
in Lofoten and the Folden Fiord (07 l / 3 N.). 

Later on, it was proved that lobster is found in the Tys Fiord. 
In 1896 ,,Nordlands fiskoriforening", on the suggestion of inspector 



DARL, decided to use a sum of money on trial fishery. About one 
hundred lobsters, large and of a good flavour, were caught, but no 
actual lobster fishery has resulted from this trial. It would indeed 
be quite unique, if an animal should bo found in such large quan- 
tities near the boundary limits for its distribution as to make it 
possible to carry on a profitable catch. 



It is, of course, a necessary condition that, to be of any 
economical importance, a marine animal must occur in comparatively 
large numbers within a limited area. Uttf-tinum tnu\nlnm, for 
instance, would no doubt be excellent bait, but as it does not occur 
so close together as Prcten itibtndictttt or ('w'nm itthtmlictt it i* of 
little practical importance. 

A form, which has recently been taken into use, is AV^/wm-x 
norveyicu, M. NAHS. At one place in the Trondhjem Fiord (near 
Verdals0rcn) a large number of this 8ehi/opod is washed ashore, 
and in recent years they have been salted and used, with excellent 
results, as bait for haddock '(Uttdtts wyli'lhiim). 1 ) On our nor! hern 
coasts, llorwtyhintisia nu'niu* occurs in larjre numbers, and it is 
probable that also this form, as well as \ijctijtlimirtt. may be us*d 
as bait for haddock. 



b. The W 8krei u Fishery in Lofoten. 



The Lofoten fishery is very old. In the latter half of the 
9th century TOUOLV K\'ELDULV80N lived at Handnes in Alsteno, 
and it is said of him, in EGIL'S historical tales, that he had sent 
men out fishing ,,skroi" at Vaagan (Lofoten) and somo were also 
gone to fish herrings.*) In the same tale too, it is related that 
TOBOLV sent his trusty man To BOILS UJALLANDF. to England with 
a vessel laden with dried ,,skrei", furs, etc. And wheat, honey, 
wine and clothes made up the return cargo from England. There 
are many historical references, in the following centuries, to the 
fisheries in Lofoten, but I will only here refer to some of them. 

The tackle used in the old times took the form of hand-lines, 
about A. D. 1600 longlines came into use, and about the year 
1700 nets appeared upon the scene. At the present day all three 
are used. 

For several centuries the w skrei u was exclusively prepared as 
,,driod fish", the head was cut otf and entrails taken out and then 
the fish was hung up to dry. Towards the end of the 16th cen- 
tury some trials were made to prepare n klip" fish (t0r-fisk = 
dried fish = stockfish [commercial], klipfisk salted, dried cod). 

In a description of Lofoten in 1591,*) we read that the fish 
was first salted and then dried on the rocks so that it became 
as hard as a piece of wood". In the same account, it is also 
mentioned that in the summer 'when the fish were dried and the 
oil was pressed out of their livers, traders came to Lofoten to 

') Of. H. KLASR, Om torekoniHten uf dybvandsrwker ved Tromno. Nornk 
Fiakeritidend*, 1903, p. 024. 

') Krifttiania Vid. Selsk. Forh. 1858, p. 123. 

a ) Cf. JBgilfl aa?* SkallRgrimtonar. Reykjavik, 1892, p. 39. 

,,Han havM pd wmn i skrtidfitki i Vdgum, enn suma i tildflski." 

*) BenkriveUe over Lofoten o. H. v. Det kgl. norske Vid. Selsk. Skr. i 
dt 19de am-h., fi. 1, p. 478. 



bailor barley, rye, salt, iron, clothes, linen et< .. in exchange for 
the tisli and cod liver oil. The primitive preparation of the laltor 
consisted in the collecting of the liver in large cisterns, which were 
exposed to the direct heat of the sun, the oil was thus melted out 
and drawn off little by little. About the middle of the 17th cen- 
tury, cod-roe began to be considered as an article of commerce. 

PKKIIKN VON AHNEN, the last of the feudal lords of Nordland, 
made strenuous efforts to effect the sale of cod-roe, and in U15H 
he obtained a license from FKKDUIK 111. to trade in this article.-) 

About the year 1000, PBDKII Cr,.\rss0N Funs relates that it 
was forbidden, under severe penalty, to throw single cod heads into 
the sea, for fear that fish should eat thorn to their harm, if one, 
at that time, wished to be quit the heads of cod one had to string 
them together and sink them. However, the same writer mentions, 
somo heads were dried to bo used as fodder. Now-a-days, the 
heads and back bones, which are removed when cod is prepared 
as ,,klip"fish, are made into guano in factories erected for the 
purpose. Ho that not only the flesh of the cod, but also its head, 
backbone, liver and roe are now made use of. The sperm bags 
are also sometimes used as fodder, but the rest of the entrails are 
still thrown into the sea. 

The honour of founding the present cod-liver oil industry 
belongs to a Norwegian pharmaceutical chemist, PETER MPLI.EU, he 
having started the first factory for the preparation of medicinal 
cod liver oil in 1853. 

His son, Dr. F. P. M0LLEK studied the subject also, and ho 
has, in a comprehensive work, 3 ) explained the scientific basis of the 
method adopted by his father. 

J ) Of. NOHDOAARD, Kt nyt agn for hyRcn. Norsk Flak trit idem! , 1903, p. 01H. 
f ) Cf. O. NICOLA1S8BK, Fra NordlRiids fortid. Krintmiiin, lbH9, p. 80. 
3 ) Cod-Liver Oil and Chemistry, London, 1895. 
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From 1859, there are statistical imports of the Lofot fisheries, 
including remarks on the course of the fishery etc. There is prob- 
ably no instance of a completely unsuccessful fishing season, it has, 
however, happened that only very little has been caught and the 
quality has not always been equally good. The exact statistics 
show that the variations in quantity have been very considerable. 
As the prosperity of thousands depends upon the fishing, the in- 
habitants have tried, in the course of the centuries, to discover 
different signs upon which to build prognostications, and resource 
was even had to divination. For instance, AXKL HAOEMANN') relates 
that the fishermen, in Saitdalen, made use of the following device, 
to be able to foretell the prospects for the Lofot fishing season. 
On Christmas Eve an outline of the Lofot islands was made on a 
deep dish, which was then filled with water and put aside to freeze 
during the night. If there were, the next morning, found to be 
a good number of air-bubbles formed in the dish, it was said that 
the coming fishing-season would be a good one. And according 
to the position of the bubbles, one tried to decide at which places 
there would be most fish. According to Prof. H. 8TB0M, 2 ) the 
fisherfolk in 80ndm0r adopted a similar method to discover what the 
cod-fishery, which began directly after Christmas, would be like. 

As time went on, scientists began to concern themselves with 
problems connected with the fisheries. The wonderful progress 
made in natural history, which is due to CAKL LINNK, was also 
seen in an increased interest in the study of the natural causes 
which are the necessary conditions for the carrying on of various 
industries. MARTIN VAIIL was a Norwegian who had studied under 
LINNES guidance, and he in his turn had a pupil, JKNB RATHKE, 
who was sent, in 1801, to Northern Norway on account of the 
fishing which was being carried on there. RATHKE'S report of this 
journey has not been printed, as far as I know, but various extracts 
from it may bo found in a topographical-statistical work by A. 
HKLLAN.D on the county (amt) of Troms0. It is G. 0. SARS who, 
in our country, actually laid the foundation for fishery investig- 
ations, in the years 1864 70, when he made his wellknown in- 
vestigations in Lofoten. In 1874, he also visited Finmark to examine 
into certain questions concerning cod fisheries. The Norwegian 
North Atlantic Expedition 1870 78, also had matters of a practical 
scientific nature with regard to the fisheries on its programme. 
From this period, there are a series of valuable w reports u written 
by SAKS, in which a great many fishery phenomena are discussed. 

I have previously given an account of the hydrographical 
investigations which have been made in the Lofotfishery district. 8 ) 
In the years 1900-01, Dr. HJORT, on 8/8 Michael Sars" made 
extensive investigations along the northern coast of Norway, In 
his preliminary account, Dr. HJORT gives many important results, 
among which may be mentioned the exceedingly interesting fact 
that the young of the cod is found far out in the Norwegian Sea 
in the summer, while spawning chiefly takes place on the coast 
banks, and in a less degree in the fiords. HJORT has given a very 
instructive chart (1. c. p. 43) showing the distribution of the eggs 
and young of the ,,skrei" in the summer of 1900 and 1901. From 
this it would appear that the movement from land is not the same 
every year. 4 ) 

x ) Blnrult tapper og bumtetul, p. 101. Kristiania, 18S9. 
*) Somlmor* beflkrlvelxe, I, p. 536. Soroe, 1762. 

8 ) Cf. NonuoAAKD, Contribution to tli Study of Hydrography and Biology 
on the Coast of Norway, p. 5 7. Bergen, 1899. 

4 ) HJORT, Finkeri og hvalfangst, i det nprdlige Norge. Bergen, 1902. 



During the last twenty years, when the Lofot*flsbery season 
has not been a good one, the usual explanation for this fact has 
been offered in the circumstance that the temperature of the water 
has been too low. In the course of time, however, so many 
measurements of temperature have been made that it must be pos* 
sible to form a decided opinion on the actual relation between the 
quantity of fish and the temperature of the water. I have previ- 
ously dealt with this subject, and will now repeat that at the depths 
where fish is generally found the temperature is approximately the 
same year after year; consequently the thermometer cannojt, as a 
rule, be taken as a guide. Capt. GADE, too, arrived at a similar 
conclusion, as a result of measurements of temperature made in the 
Lofoten fishing waters in the years 1891 92. ! ) On a former 
occasion, I mentioned, among other things, that the fluctuations in 
the quantity of fish might possibly be accounted for by the variations 
in the number of sexually fully developed ,,skrei a . I must, how- 
ever, confess that a more careful consideration of the question 
makes this supposition much less likely. The investigations made 
by HJOBT and DAHL in recent years have made it clear that 
quantities of cod are found in the summer on the Finmark banks 
and in the sea between Norway and Spitsbergen. Of these, the 
sexually fully-developed individuals in the winter go westwards and 
southwards to spawn, while the younger ones (loddetorsken) stay 
near the coast of Finmark. As there is every reason to suppose 
that, even in the most successful seasons, only a small fraction of 
the whole number of spawning cod is fished up, it must be con- 
cluded that quite extraordinary variations in their number would 
have to occur if there were to be any noticeable effect on the catch. 
The natural instinct, whether it be intense or slight in degree, which 
impels to a change of environment, must be taken to be the same 
year after year for the same species, and finally, the conclusion is 
reached that the fluctuations in the quantity of fish must depend 
upon certain conditions in the medium in which they move. The 
investigations made up to the present appear entirely to confirm 
the opinion that it is not the differences in temperature and salinity 
which determine the yield of fish. The properties of Gadus callarias, 
which determine this in Lofoten, must certainly be taken to be 
the same, year in and year out; on the other hand, such things 
as the number of fishermen, of days when it is possible to put out 
to sea etc. are subject to variation. But I am convinced -that 
such variations alone are not a sufficient explanation of the fluctu- 
ations in the yield of fish. With respect to the number of fisher- 
men, this decreases on account of the fall in the yield, while a 
prospect of better yield increases the number of fishers. There 
must, therefore, be conditions in the sea itself, which contribute in 
various degrees to increase, or diminish, the effect of the positively 
active factors, which, in spite of everything, have exerted so much 
influence as to prevent the Lofot fishery from having at any time 
been altogether a failure. By the yield of the Lofot fishery is 
meant, in the Norwegian fishery statistics, the w skrei u (ocean cod) 
which is caught from the middle of January to the end of April, 
during which period an official control is exercised, in the district 
from Guldviken to Lofotodden. During the decenniuro 188695, 
the average yield was 26.58 millions. The maxJmum was reached 
in 1895 with 38.6 millions. For the yeans 18961902, the average 
yield was 16 millions, the greatest catch was in 1897 (25.8 millions) 
and the least in 1900 (8.4 millions). The year 1895 forms the 
turning point, and it is tolerably natural to set the limit here. If 

>) Tcmperaturmaalinger i Lofoten 189192. Kristiania, 1894. 
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comparison be made with statistics for 186985, it will be seen 
that the years 188695 were particularly favourable ones, while 
from 1896 up to the present time, there have been unusually bad 
seasons. In this clearly defined state of things, there lies an in- 
creased possibility of getting at the causes thereof, and I have tried, 
in various ways, to connect facts, but it was a long time before I 
succeeded in finding anything which seemed to point to a law. 
During my work, however, the opinion has gained upon me 
that the movements in the sea itself have a great effect upon 
the direction taken by the fish. A. BOECK, to whom much is due 
for his study of the spring-herring fishery, was of the opinion 
that the herrings went against the stream, but later observers 
do not agree with him in this matter, and I believe that both 
herrings and cod most probably, as a general rule, move with 
the stream. So that a very careful study of the currents in the 
sea is of great practical import. In recent years, V. BJERKNES, 
SANDSTB0M and HELLANIKHANSEN have developed the analytic 
apparatus to be used In calculating the mbvements of the sea, but 
it would seem that these scientists have taken no account of the 
wind. In his well known work on the Norwegian Sea, MOHN, has, 
on the contrary, very strongly emphasized the importance of the 
wind as a cause of currents, and this opinion is shared by many 
foreign hydrographers. With regard to the mutual dependence of 
winds and currents upon each other, it may, generally speaking, 
be said that a constant off-land wind causes a corresponding current 
from land, while during a constant sea-wind, the water is forced 
i n towards the coasts. In the spring (March and April) the water 
on the west coast of Norway is particularly low, the supply of 
fresh water being slight, but more especially does the continual 
land-wind blow a quantity of water away from the coasts. At the 
end of March this year (1904), there was in Bergen continually 
easterly winds, which were so strong that they kept the tide waves 
jso much at bay as to make the difference between ebb and flow 
very slight indeed. Similarly, a strong sea-wind in the late autumn 
is able to keep the water for days at an unusually high level. It 
is, however, clear, that, during the movements to or from the coast 
of the surface water, a compensating current must be set in motion 
in the deep water; it has long been a recognized phenomenon in 
the fiords, that the surface and under-currents go in contrary 
directions. If we now take it for granted that both herrings and 
cod are to a certain extent drawn along by the currents, it natur- 
ally follows that one must try to find out whether it be the motions 
in the surface-layers or the deeper situated compensation-currents 
which exert a special influence on the direction taken by the fish. 
Keeping this question to the fore, I have gone through a large 
number of fishery reports, and it seems from these to bo fairly cer- 
tain that the herrings move coastwards especially in the surface 
layers, while the ,,skrei" travels along -in the deeper layers. This 
would imply that herrings are most influenced by the surface-cur- 
rents, cod by the compensation-currents. In reports on spring- 
herring fishery, it is, for instance, mentioned that small lots of 
herring (the so-called ,,Aater") are often seen drifting along with 
.the stream, and there are many remarks made by skippers about 
the sea being of a peculiar colour just beyond the spring fishery 
district, and that this is caused by the large number of herrings 
which are there present, and this fact denotes that the fish cannot 
be at any great depth. There is, however, no reason why the 
herrings should not lower themselves deeper in the water, but as 
a general rule, I think one may conclude that they move principally 



in the upper layers. On the other hand, no one has observed 
shoals of ,,skrei" off the coast, and the first n skroi u of the year 
is, in fact, usually taken from a depth of 100 150 meters. It 
must, therefore, be supposed that as cod and herrings, to a certain 
extent, depend upon contrary current phases, a particularly good 
spring-herring fishery would prevent a correspondingly good cod 
fishery in the same district; for a strong tendency of the upper 
layers towards the coast certainly takes herrings along in the cur- 
rent, but this at the same time causes a compensation current in 
the deep water, and this current hinders the cod in its passage to 
the spawning places. It is indeed specially mentioned in reports 
on spring-herring fishery, that, in really good herring years, cod 
does riot, as a rule, occur in any quantity. 

The ,,skrei" fishery takes place in Lofoten in the months 
January April. 

Let us have a look at MOHN'H Climate tables (Vol. IV), so as 
to get an idea of the winds prevalent at this time of year. We 
find that at Skomvar, from October April, the prevailing wind is 
from S. At Andenes station, there is prevalent southerly wind 
from September April, and at Fruholmen station from HE in the 
months of October March. Prom this, it would follow that, as a 
rule, the wind and the surface current go in a contrary direction 
to that taken by the cod from the northern banks, while the under- 
currents probably go in the same course as that which the cod 
has to follow. On looking through the remarks on the weather 
which are found in the annual reports of the Lofot fishery, I have 
got the impression that the cold-bringing easterly winds by no 
means retard the fishing, as has been stated, but that they, on the 
contrary, assist it. For instance, the following paragraph is found 
in the chief controller's report on the excellent season 1805: 

Masterly and north-easterly winds were prevalent, with clear 
skies and frost, north-westerly and westerly winds and snow were 
not unusual either, but southerly winds and rain were rare." When 
easterly winds prevail, it is found that the surface temperature on 
the Lofoten banks falls considerably, and the principal reason for 
this fact is that the wind sweeps along the cold surface water 
from the fiords, while the under-currents undoubtedly go in a con- 
trary direction and carry along the cod. 



As a result of the foregoing, it is quite natural to conclude 
that the fluctuations in the Lofot fishery really are due to the 
distribution of atmospheric pressure, or, in other words, the direction 
and strength of the winds. As, however, there are many difficulties 
to be surmounted in studying the changes in the influence of winds, 
I have chosen another thing, which is greatly affected by them, 
namely downpour. I take it for granted that the annual downpour 
must, taken generally, give a measure of the influence of the winds. 
By noting the changes in downpour from year to year, one must 
be able to form an opinion of the relation of the sea and land 
winds to each other; for upon this, according to the theory stated 
above, depends the success of the fisheries. In the ^Observations 
of the Downpour in Norway" published by the Norwegian meteoro- 
logical institute, we have an excellent aid in studying the fluctu- 
ations in downpour. From this work, 1 have taken the necessary 
data to enable me to give the following table, which shows the 
annual average height of downpour in millimeters, at a series of 
coast stations, during the years 188695 and 18901002, as well 
as the calculated normal height. 
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Station 


188H95 

j 


18961902 


Normal 


Fredrikshald 


mm. 
725 


mm. 
682 


mm. 
718 


Kra#er0 


J 027 


925 


1019 


Tvedestrand 


1181 


1118 


1157 


0x0 


1073 


810 


1000 


Mandal 


1491 


1348 


1339 


Skudenes 


1181 


1151 


1158 


Ullensvang 


1375 


1355 


1297 


Bergen 


2096 


2250 


1916 


Floro 


2233 


2348 


2050 


Aalesund 


1234 


1396 


1170 


Kristiansund 


1148 


1158 


1097 


Trondhjem 


1013 


1033 


1001 


Nord0erno 




765 


817 


Br0nn0 


960 


884 


897 


Sandnessj0en 


1104 


1008 


1080 


Bod0 


923 


1248 


905 


Svolvser 




1301 


1284 


Tro[ns0 


981 


1120 


1017 


Gjesvaer 


665 


729 


669 


Vard0 




731 


625 











For the sake of clearness, I have, in the following table only 
put a + to represent those average values which arQ greater than 
the normal ones, and a for those below the normal ones. 



Station 


188695 


18961902 


Fredrikshald . 


_ __ 

-h 


= 


Krager0 . . . . 


+ 





Tvedestrand . . 


i 

+ 





0x0 


4- 


~._ 


Mandal 


4- 


4- 


Skudenes .... 


4- 




Ullensvang . . 


4- 


4- 


Bergen 


4 


4- 


Floro 


t 
+ 


4- 


Aalesund 


I 

4- 


4- 


KrivStiansund . 


4- 


4- 


Trondhjem . . . 


+ 


4- 


Nord0erne . . . 







Br0nn0 


4- 


. 


Sandnes$j0en . 


+ 





Bod0 


4- 


+ 


Svolvaer 




i 

4- 


Troms0 




4- 


Gjesvaor 




+ 


Vard0 




i 
4 



On comparing the values at the stations from Fredrikshald to 
Skudenes, it will at onco be seen that the downpour was gener- 
ally above the normal in the years 188695, below, in 18961902, 
The exception which is found at Mandal is of no consequence, as 



the surplus above the normal in 18961902 is exceedingly small, 
in comparison to the difference between the average height oi 
downpour in the series of years mentioned. 

If we next investigate the results of the herring fishery in 
the Skagerack, wo iind that the Swedish Bohus fishery shows 
considerable increase in the years 1886 95, with a succeeding 
decrease up to the present time. In 1886 95 the catch of fish 
in Eastern Norway was, as a rule, good, and at times very plenti- 
ful. In 1893, the culminating point was reached with a catch of 
337000 HI. But from 1896-1902 the herring fishery in the same 
district was poor. 

It will be found that the winter herring fishery, both in the 
North Sea and Norwegian Sea off the coast of Norway, had a differ- 
ent result. As will be seen, on reference to the tables, there was a 
surplus downpour both in 1886 95 and 1896 1902 from Skudenes 
to Kristiansand and Trondhjem, but it was very slight at the two 
last mentioned places, so that no decided effect can be expected there. 
On the other hand, on the coast southwards from Aalesund, a con- 
siderable surplus during both periods, greatest during the years 
18961902, will be noticed. These facts harmonize well with the 
particularly successful spring-herring fisheries from 1896 onwards, 
the catches in the previous period, 188695, being unimportant in 
comparison. And, as is well known, it is also from 1895 onwards 
that there has been herring fishery in the Romsdal district. 

During the years 1896 1902 then, the downpour on the 
Skagerack coast was on an average below the normal, and in the 
spring-herring district considerably above the usual average; at the 
same time, the springherring fishery flourished, and that in the Bo- 
hus and East Norwegian districts decreased. 

It has long been affirmed that there is an alternation between 
the winter-herring fishery in the Skagerack and the Norwegian 
springherring fishery, so that when the curve for the latter reaches 
its maximum, the other is at a minimum, the highest point, for the 
one corresponding to tlie lowest for the other. As far as can be 
seen from the historical notices of the fisheries, this interchange 
would appear to bo almost an unbroken rule, which does not, how- 
ever, prevent the possibility of there being some catch of fish at 
one and the same time both on the Bohus and the West Norwegian 
coasts. In the light of my hypothesis, of the definite influence of 
the pressure of the atmosphere on the fisheries, an explanation 
may be sought in the fact that the barometrical minima which compel 
winds and currents to send the herrings into the west coast of Nor- 
way, cannot at the same time act similarly on the south Norwegian 
and Bohus coasts. 

From what has now been advanced, it follows that the in- 
fluences which are favourable to an inflow of herrings along a 
given stretch of coast will obstruct the passage of the cod land- 
wards. 

Let us, therefore, have a look at the results of the cod fishery. 
That which is carried on in the springherring district (Stavanger 
and the Bergenhus counties) yielded, during the years 188695, 
about 3 million fish, calculated from the official statistics; for the 
years 18961902, the average was about l million. 

In the Romsdal district, where big herring fishery has beqn 
flourishing since 1895, I have calculated the average yield of cod 
to be 7.9 millions during the years 188695, and about 6.5 milli- 
ons for the years 18961902. Thus, in both these districts, an 
increase in herrings and a decrease in cod have gone together. On 
reference to the tables, it will be seen that the stations at Kristi- 



Combination. 



251 



ansuttd and TroncUyem show, for the years 18901902, as com- 
pared with 188695, an average downpour which is not very 
unlike or much above the normal height. During the years 
1896 1902 the downpour was below the average at Nordoerne, 
Bmmo and Sandnessjoen. So that we should expect to find an 
improvement in the cod fishery in the Trondhjem district and on 
the coast of Nordland south of the Vest Fiord, and statistics prove 
tliat this was actually the case; for I have calculated, from the 
official statistics, that the average yield in 188695 was about 2 
millions, from 1896 1902 about 3. In the district where tho lar- 
gest cod fishery is carried on, it is interesting to notice that there 
was an usually high average downpour in the ,,bad" years 1896 
1902, while the ,,good" fishing seasons are characterized by very 
little downpour. And, as already mentioned, the average yield of the 
Lofot fishery in the years 1886-95 was 26.5 millions, but from 
1896 1902 only about 16 millions. Thus, there does appear to 
be a connection between the downpour, on the one hand, and the 
cod and herring fisheries, on the other. 



In judging the various fisheries, a much too important part 
has hitherto been given to the natural animal instinct, while, on 
the other hand, it would be incorrect to attribute all the chief 
phenomena connected with the fisheries to purely hydrodynamic 
conditions. Especially with regard to the cod, it should be men- 
tioned that if everything depended upon the mechanics of the water 
layers, one would also expect to find younger individuals than fully 
sexually developed ones at the spawning places. Dr. HJOKT has 
shown that spawning principally takes place on the banks, less in 
the clay channels, so that (tadus callarias must, undoubtedly, pos- 
sess some degree of initiative. But it can hardly be denied that 
the currents in the sea exert a very modifying influence on the 
movements of the fish. From this point of view, it becomes of 
considerable interest to have a clear knowledge of the causes of 
these currents. But on this matter, there is no little disagreement. 
Some scientists assert that the rotatory motion of the earth is 
alone necessary to cause the system of currents taken as a whole. 
But even if this be so, it can be said that the influence of the 
rotatory motion of the earth, whether it be great or small, must 
at any rate, be constant, and when one is trying to discover the 
causes of fluctuations in the fishery-yield, one mfist especially exa- 
mine the variable factors which may be supposed to exert some in- 
fluence. And then, 1 think, the winds must first of all be con- 
sidered. As variations in atmospheric pressure cause winds, winds 
cause currents and currents, with great probability, exert an in- 
fluence on the course of herrings and cod, it must certainly be 
practical to turn one's attention to the barometrical minima. In the 
foregoing pages, I have considered that the downpour will gener- 
ally be influenced both by the situation and the degree of prom- 
inence by which they are characterized. In the meantime, it is 
interesting to consider these minima direct. 

It may now be taken for granted that the great atmospheric 
depression, which is called the winter minimum, in the Norwegian Sea 
is subject to considerable variations, both with respect to place and 
degree. In w The Book on Norway", EINAR HAFFNBB describes the 
variations in atmospheric pressure in the years 1884 and 1890. 
HAFFNER also gives charts showing the distribution of atmospheric 
pressure, respectively in January 1884 and December 1890, The 



former shows a low pressure north of Norway, and tho result was 
that January 1884 was unusually mild. In the chart for December 
1890, this northern minimum has disappeared, the lowpressure centre 
near Iceland determined the direction of the winds, and in tho month 
in question the temperature was very low over the whole of the 
Scandinavian peninsula. In ,,Ymer" for 1898 (Mr. >), OTTO 
PETTERSSON has described how the great development of the tSulf 
Stream, in the northern part of the Norwegian Sea in the summer 
of 1897, caused a winter minimum to the N.W. or N. of Norway. 
In consequence of this, there was a higher average temperature in 
Sweden in January and February 1898, on account of the prevailing 
westerly winds. As a whole, several winters from 189(5 onwards 
have been unusually mild, while the summers have, to some extent, 
been cold, at any rate, in the north. There have also been ,,green" 
years in the same period. Another peculiar feature in connec- 
tion with these years, is that some arctic mammals have come far 
south during the spring and summer (Phoca (jromlamllm arid 
Delph\napterns leuca*). But of greatest interest is the fact that 
there was a much smaller yield of cod than usual, in these years. 
If tho theory, advanced in the foregoing, be adhered to, with respect 
to the dependence of this fishery upon winds and currents, a natu- 
ral explanation of the decrease in the Lofot yield will be found in 
the fact of the atmospheric winter depression in the Norwegian Sea 
having been so marked and so situated as to make the system of 
currents, set in motion by the wind, act as an obstacle to the pro- 
gress of the fish. 

It is possible, too, that this way of looking at things, may 
throw new light upon the subject of the changes in the height of 
our coast water. 

According to Dr. ANPBKAS HANKKN, the variations in the height 
of coast water have been above and below r a settled medium, and 
the result, in historical times, has been that the relation between 
land and sea on the coasts of the North Sea and the Norwegian 
Sea has remained unaltered. It might perhaps be practical to in- 
troduce the idea of a medium normal height of water, which would 
correspond to the normal height of downpour for a given stretch 
of coast. The medium annual height of water, according to AN- 
UREAS HANSEN falls into groups of years in which it is above, and 
years in which it is below the normal height. In Rost 189194 
he mentions a lesser height than usual, but in 1890 at Skagerack 
a greater. 1 ) This answers particularly well to the circumstance 
that on the Skagerack coast in the period 1880 95 there was a 
surplus downpour, while on the northern coasts the average was 
not attained. For, as both downpour and water-level depend upon 
the direction and force of winds, they must have a corresponding 
course, and the measure of the one may, therefore, serve] to^ judge 
of the other. It is also probable that just as the water on the 
Skagerack coast and the west coast of Norway may be in different 
phases, as proved by HANSEN, so may there also be places, on the 
long stretch of coast from Skudenes to Vard0, where tho water 
is higher than the normal height, while at others, it is lower. There 
is reason to suppose that, in the years 189(5 1902, the medium 
water-level was lower than usual on the coast of Helgoland, and 
probably also on the coasts of the Trondhjem district, for the table 
shows that the downpour was below average. 

If events should prove that my opinion, concerning the in- 
fluence of atmospheric pressure upon the yield from the fisheries, 



*) Cf, Rkandinaviens Wtigning, p. 52. Norges geol. Under*. Aarb. f, 189699. 
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is well founded, it is at the same time settled that an increased 
interest will be attached to the question of the causes of, and laws 
governing, atmospheric pressure. But this is an exceedingly difficult 
problem, for, as an English scientist, F. W. HABMKR I ), says: 
,,It seems impossible in these questions to distinguish between cause 
and effect. Temperature, pressure, winds and ocean currents act and 
react upon ouch other as links in an endless chain." 

It is evident that, if the connection referred to really does 
exist, an important advance in weather prognostications will also 
be of some weight with regard to the prediction of the fisheries. 
Ami it would then be a reasonable supposition that an investigation 
of the distribution and degree of heat of the Gulf Stream in the 
Norwegian Sea, in December, for instance, would provide material 
which would make it possible to get an idea of the prospects for 
the subsequent Lofot fishery. Similarly, it may be supposed that, 
if the fluctuations in the fisheries were given a place in the group 
of phenomena, which vary during the so-called ,,'Brllckner Periods", 
a helpful plan of the rise and fall which occur in the fisheries 
might be obtained, by means of the historical-statistical method. 

One is then tempted to conclude with regard to the Lofot 
fisheries that as the years 188095 were unusually favourable, it 
is not likely that the present marked poor yield of cod can last 
much longer, a change for the better must soon occur. It is, 
however, a fact that the changes in climate hardly occur with the 
regularity which the word period" demands. In the last edition 
of his Meteorology, MOHN writes (p. 302): Beyond the daily 
and the yearly period in the course of the meteorological elements, 
we know no other period in the weather changes. One day, the one 
year, is not like the same day, another 'year, one month, the one 
year, is not like the same month another year; there is,indeed, a 
variation from one year to another in the weather, which seems quite 
irregular." 

But on the other hand, the circumstance that bad years, 
as well as good years, both on land and at sea are inclined to 
follow each other, would seem to modify the supposition that there 
is an interchangeable tightening and slackening in the play of for- 
ces. At any rate it will be exceedingly interesting to follow the 
working out of the problem: Are there periods of years which 
are characterized by great downfall, high medium water-level, good 
winter herring fishery, less good cod fishery, cold summers, with 
sometimes green" years for the fanner; and are there periods of 
years when there is little downfall, low medium water-level, good 
cod fishery, less good herring fishery, dry and warm summers, with 
sometimes M dry" y<mrs for the farmer? 

With regard to the special problem here being dealt with, 
what has already been said will, 1 hope, make it clear that there 
seems to be an agreement between the yield of the cod and herring 
fisheries and the winds, for whose influence the downfall has been 
used as a measure. To this method may be objected that the cod 
and herring fisheries are carried on in certain months, while the 
calculations of the downfall are made for the whole year. But it 
should be noticed that those months, in which these fisheries are 
carried on, are the richest in the year in downfall. Consequently, 
there will hardly bo any real difference in results on account of 
the method here adopted. It might, however, perhaps be found 
that the agreement between the winds and the yield would be 



1 ) Influence of winds upon climate during the pleistocene epoch. Quart. 
Journ. Gaol. Soc., vol LV1I, 1901, p. 457. 



greater, even in details, if the downfall for the months September- 
December were taken in conjunction with the downfall in the months 
of January April in the succeeding year. Any very detailed 
agreement must not, however, be expected, as the catch for a single 
year is only an unreliable measure of the actual quantity of fish 
present. 1 ) 

The observations of downfall are of comparatively recent date 
in our country, consequently they can only be used as a measure 
of the effect of the winds, during recent years. But there are 
other things -which give hints as to the conditions previously. Diir* 
ing the last period of years in which there was a surplus down- 
fall, a storm Hood occurred in Lofoten and caused much damage. 
RICHAUD UANSKK writes about this, as follows: ,.I)uring the 
week, 19th 26th January (1901) a violent storm of wind from 
southwest to northeast raged; and on the 22nd, there was such 
high water that it was unparallelled in the memory of the oldest 
inhabitants, and much damage was done by this unusually high 
flood all along the Lofoten district. "*) This kind of damaging flood 
will probably only occur in years with great downfall and high 
average water-level, so that the mention of such a flood makes it 
possible to draw conclusions with regard to the weather and mat- 
ters connected with it. When, for instance, ABBALON PEDRRSSON, 
in his diary 3 ) mentions that on November 1st 1570 ,,a very great 
and high flood occurred, whose equal no one in Bergen remembered 
and which did great damage to flour, malt and fish," one might 
from this circumstance conclude that herring catch was made during 
these years. From Christinas 1570 to February 1571 there was 
according to the same writer, severe frost, and the herring fishery 
that year was a failure, but the next year (1572) herrings were 
caught in the beginning of February, and in the years proceeding 
1570 in February herrings were regularly to be had in the 
Bergen market. From several sources, we find that the years 
174042 were ,,bad" ones or ,,grecn" years. Professor HANS 
STH0M, in his well-known description of S0ndm0r, mentions that 
spring-herring fishery was started there about 1740, ,,that is to 
say about the same time as the general failure of crops occurred 
in Norway." And at another place, in the same work, he says 
that the summer is generally short and warm, but ,,from 1740 the 
summer here has generally been cold and damp with thick fogs, 
which have continually come in from the sea and brought a cold 
northerly, or westerly, wind in its wake." Here w r e have a clear 
combination of bad weather and inflow of spring-herrings, and this 
is not the only example of its kind. The first ,,green years" men- 
tioned in our history occurred during the reign of HAKALD GRAA- 
FELD (901 970), and were exceedingly bad. SNORRE relates ttyat 
,,the country people were almost entirely without grain and fish". 
At Helgoland, there was great hunger and want. OIVIND SKALD E- 

! ) After this wu written, J. REKBTAD' interesting treatixe on the chahgea 
in Norwegian glacim-a waa published (,,0m JustedulHbn*tm u Berg. Mus. Aarb. 
1904). KKKSTAD comes to the conclusion that temperature exerts a greater 
influence than downfall on the changes in the glaciers, and in the courae of his 
invewtigntions, he has compared the downfall curves for the period 1st May 
1st September, and from September May, He saya (1. c. p. 70): M On con- 
sidering the anual curves and tho.ne for the 8 winter months, it was found that 
they (downfall carve*) pretty closely corresponded. When the annual downfall 
waa great, the game waa the case in the winter months; and when the annual 
downfall, on the contrary, was small, the corresponding was found to be true, 
with regard to the winter months." 

*) Norges Fivkerier 1901, Nr. 2, p. 109. 

8 ) Of, NieoLAYSBNV edition (I860), p. 203. 
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siiLDHB, who lived at Tj0tta, wrote about the common misery, 
and he too was a great sufferer during the bad years. One spring, 
there was an inflow of herrings to some outlying places, and OIVIND 
rowed thither to buy some. SNOKBE further writes that ,,the first 
winter (970 971) that HAAKON JAEL ruled in Norway, herrings came 
around the whole country." We see, that, at this time too, bad 
years and inflow of herrings were coincident, and I am, moreover, 
inclined to conclude that, as there was such hunger and want at 
Helgoland, the cod fishery had not been successful. SNOBRE indeed 
says that there was a want of fish. We know that, about a hun- 
dred years previously, the Lofot fishery had been so good that a 
man at Helgoland had been able to export stock fish to England. 

Right back in the olden days, there are sources of information 
which hint at considerable variations in the yield of the Lofot 
fishery. And at the present day, we have certain proofs that rather 
great fluctuations do indeed occur. 

To confirm which, I will, finally, give a few features of the 
history of the Lofot fishery in the 19th century. At the commen- 
cement of the century in question, there were many bad years for 
the farmer, 1812 being one of the worst. From an account written 
at the time 1 ), it will be seen that the Lofot fishery had so fallen 
.off that it was feared that it would altogether fail, and the reason 
for this was not sought in natural circumstances, but iri the 
increasing use of nets during the fishing season. 

About ten years later, there appears to be an improvement 
in the fishery. The clergyman in Saltdalen, 8. C. SOMMERFELDT'-') 
writes that, in the year 1823, there was a particularly good Lofot 
fishing season, and the yield was calculated to be 15,923000 fish, 
divided among 2788 boats. For the succeeding years the following 
figures are given by JENS KRAFT") for Lofoten and Vesteraalen. 

Nr. of boats. Nr. of tisli. 
1825 2589 11509180. 
1820 2790 -128217(50. 
1827 2910 15804020. 



1828 1 ) - 2734 13919380. 
1829 3027 14076200. 

These figures, according to A. M. SCHWEIGAAKD*) are too low, 
as the fishers were supposed to have given too low numbers, on 
account of tithes to be paid. As, however, the yield from Vester- 
aalen 8 ) is also included in these figures, the yield for Lofoten alone 
can hardly be said to be more than 15 millions. 

From 1859, there are complete reports of the Lofot yield. 

A graphic illustration of the millions caught from 18591903 
gives a particularly irregular picture, suggesting a panorama ot 
Jotunheim, with a Galdhopig for the maximum year. 

It is evident that the catch of a single year may, to some 
extent, be affected by more or less accidental factors, whose infin f 
enee must be supposed to be disregarded when an average for a 
period of years is to be given, c. g. a decennium. 

The result would then be: 

1801 75 18.4 million fish 

1870 85 24.5 

1880 95 20.5 

1890- -1903 15.4 

These figures are supposed to bo comparable. 

It is interesting to note that during the years 1801 74, there 
was a big-herring period in Nordland. At the same time, the aver- 
age water-level is mentioned as being higher than normal, and the 
yield of cod must be reckoned as not very good. The next period 
shows an improvement in the yield, and the best seasons are 
reached in the years 1880 95. This agrees beautifully with alow 
average water-level in Nordland in the years 189194, and a 
downfall loss than usual in the same decennium. On the contrary, 
as already mentioned, the Lofot fishery has of late years not boon 
very good, while there has boon a surplus downfall. 



c. Some Remarks on the Cod-fishery in Finmark. 



The catch of spawning cod (skrei) in Finmark is not very 
important, at any rate at the present time. Spawning takes place, 
however, every year and Brevik and Hasvik in S0r0en are import- 
ant stations during the winterfishery in Finmark. A. F. BREMEH*) 
mentions that, about 1830, there was a very good catch of ,,skroi" 
in the fiords of West Finmark, in particular iu the Alten Fiord. 
But in 1838 a change occurred, and from that year the fishery in 
the fiords was poor, and the reason BKEMEH thought, was that the 
considerable inflow of Ommatostrwhes todarus (akker) and herrings 
began just that year. BHKMER, and others, also mention that from 
1880 40 the w loddefishery" 8 ) was very poor. It is mentioned as 



*) K. A. COLBAN, Foro0g til en Beskrivelso over Lofot*ns og Vesteraalens 
Fogderi (1814), Det Kgl, norske Vid. Selsk. Skrifter i 19de Aarh., Bd. 2, Trond- 
hjem, 182427. 

a ) Phyaiak-ekonomiftk Beukrivelse over Saltdalen, p. 139. Det Kgl. uomke 
Vid. Selsk. 8kr. 19 Aarh. Bd. 2, Trondbjem 182427. 

8 ) Beakrivotae over Kongeriget Norge, 6 Del, p. 373, Kristiania, 1835. 

4 ) En ganmiel Finmarkings Betragtninger o. a. v. Hammerfost, 1881. 

*) By this expression is meant the cod fishery which is carried on at the 
time when Mallotus wttosus, MOLL, (lodde) spawns. 



a general rule that the winter cod fishery in Finmark is always 
better in those years when the ,,loddo" (capelan) occurs only in 
small numbers. The spring cod-fishery, which depends upon the 
capelans being followed on its spawning travels by young individuals 
of Gadus callarias, is very much more important than the winter 
fishery (skrei-fishery), therefore the absence of capelan is a serious 
matter for the Finmark fishers economically speaking. It would 
therefore bo of great economical importance to got a thorough 
knowledge of the capelan \s life. In ono of his latest works, Prof. 
CoLLETT 4 ) has collected what is up to the present known about 
this fish. I beg to refer to this account, from which it will be 
seen that ,,during the inflow, the capelan often travels in compact 
shoals in the surface layers'*. Sometimes, spawning occurs at a 
depth of a few motors, but generally deeper down (7090 m.). 

J ) Lofoten alone. 

3 ) Norges Statistik, p. 96. Kristiania, 1810. 

a ) According to BOMMKKFKLDT (1. c. p. 139), the yield from Vesteraalen in 
1828 was 581700 ftah. 

4 ) Meddelelaer om Norgca Fiske i Aareue 1884 1901, II. Kristiania Vid. 
Selsk. Forh. f. 1903, nr. 9, p. 147- 1KB. 
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A glance at a curve depicting the yield of this fish (cf. HJOBT, 
Hvalfarigst og fiskeri, p. 81) gives the impression of great irregul- 
arity, without any sign of any rhythmical law. It must, however, 
be remembered that there are many things which affect the yield 
of a fishery. It cannot be denied that there are immense variations 
in the occurrence of capelan, and this cannot be supposed to be a 
whim on the part of the fish, but must depend upon variations in 
the natural conditions in the sea itself. When I visited Finmark, 
in 1899, M. INGEBBIGTSKN, the whale-catcher, told me that old 
fishermen took two things as signs of a good number of capelan, 
and these were (1) a plentiful supply of driftwood, and (2) a good 
ptarmigan year. 

Carefully considered, it will be found that these two signs" 
point to the fact that sea winds have been prevailing; for the 
drift wood is driven by wind and storm landwards, and prevailing 
winds from the ocean means a good deal of moisture which here 
falls as snow, and a good deal of snow in the mountains sends the 
ptarmigan down into the low lands. If it be taken for granted 
that the capelan, as well as the herring, is dependent upon the 
movements of the surface layers, my hypothesis would mean that 
in the years when there is a plentiful downfall, there would be 
large shoals of capelan. This does not, however, seem very likely 
from the statistics given for the years 18961902, during which 
period there was a surplus downfall, but only a poor yield of fish. 
But Phoca yrowifandica occurred in large numbers in the years 
mentioned, and the presence of this animal was said to have a 
particularly bad influence on the fishery. 

According to BKKMER there was, from 1830 38, good skrei- 
flshing in the fiords of Finmark, but then OmmatostrephQs and 
herrings showed themselves and the skrei diminished in numbers. 
The same writer says that tho capelan, about the year 1 840, again 
came in large numbers to the coasts of Finmark. 

I have already shown that the ,,skrei"-fishery and the winter 
herring-fishery appear to depend upon contrary current-phases, and 
as the capelan's habits are, as far as is at present known, similar 
to those of the herring at the time of inflow, we must expect that 
the surface currents, which drive the capelan landwards, cause 
compensation currents further down, and these latter obstruct the 
inflow of M skrei". What I have just said must only be taken as 
an attempt at an explanation. It is, meanwhile, interesting that 
this attempt harmonizes with the prognostications made by old 
fishers in Finmark. 



At any rate it would seem to be worth while~to pay attention 
to those mechanical factors which may be supposed to exert an 
influence on the yield from the fisheries. 

It is possible that it will be found that the large catches of 
herrings on the coast in the months of October December, and 
to some extent also January, may be accounted for by the fact 
that meteorological conditions in these months cause a strong flow 
of water to the coasts, which is also evident from there being a 
maximum height of water in the autumn. And with regard to the 
spawning herring (vaarsild) and tho spawning cod (skrei), I think 
I have found as a result of historical and statistical investigations, 
that, as a rule, a good herring fishery and a good w skrei"-flshery 
will not occur on the same stretch of coast, simultaneously. At 
the period these fisheries are carried on (January April), there is 
a sinking tendency in the water towards the spring minimum, and 
it seems reasonable, that just as the relation between ocean and 
land winds at this time exerts an influence on the medium water- 
level, by regulating the currents in the coast water, so will its 
effect on the currents also, to some extent, further or hinder the 
inflow of cod and herrings. There can be no doubt that biological 
and physical factors play an important part in the fisheries. The 
former may be taken to be constant, while, at any rate, some, of 
the physical ones are variable. 

If one takes it for granted that the ocean-currents have an 
important influence on the course of the fish towards land, the 
difficulty meets one that scientists are not agreed as to which of 
the causes of currents one should give most weight. Can it, how- 
ever, be proved that there is a connection between the periodical 
changes in the yield of the fisheries and the fields, one will be 
compelled to suppose that there is a common cause at the bot- 
tom, and we have thus come to the conclusion that this must be 
the variations in atmospheric pressure. But we get no farther, and 
will hardly be able to do so, until meteorologists have solved the 
problem of the laws governing the rise and changes in barometrical 
minima. 

As far as practical marine investigations are concerned, the 
following famous words of LAPLACE may well be used: 

,,Ce que nous mvons est pen de diose, ce que notes ignwons 
est immense." 



PLATE I. 



PLATE I. 

Map showing the northern part of Norway. The curves are isohyets and represent downfall in mm. for the year 1899 
(blue) and 1900 f preen). 



PLATE II. 
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Fig. 112. Plmromamma robusta, DAHL,Skroven (Vestflord), 0800 m., 4 / 1899. 

w 1. Anterior antenna, right side, % 

2. First joints of Wterior antenna, left side, B3 A. 

n 8. Posterior antenfia, 85 A. 

i. Mandible, ?%, 

w 5. 

'' 0. 1. 

w 7. 2. 

w 8. 2. pair of natatory legs, ?/,.. 

w 9. 8. pair of natatory legs, a '/i. 

^ 10. Kostrum, ?Vt* 

11, Abdomen, 37 Av 

12. 5. pair of 



la* Cbiridw* fetaeiqww, G. O. SABS, female, OfbtQord, 800860 ra., Vt 

of ^ g Vi* 

ir^ BoBBKy female, ^e Malang tlord, o 880 m., % 1899 

of the last segment o 
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PLATE III. 
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Fig. 1. Flustra carbasca, ELLIS & SOL., Mehavn, 1894, Vi- 

2. Fhtxtra veeurifrans, PALLAS, Breisund (Finmarkcn), Vi- 

3. Flustra membranacco-tntncata, SMITT, Skjcrstad Fiord, Vi- 

4. Fluxtra mmbranaceo-bwicata, SMITT, Mehavn, Vi Vi 

5. Fluttra barled, BUSK, Arn0 (Vcstfjord), 300400 m., Vi- 

(>. FZiwfra ftarfed, BUBK, R0st II, 150 m., / 1899, Vi. 

7. Fluxtra alrymcola, M. SABS, on a little stone, Balstad, 150 ra., Vi- 

8. Hugula murrayana, JOHNBT., the typical form, from the skjaergaard tt outside Bergeu, Yi. 

0. Schlzopordln simum, BUSK, SvolvaT, 5070 in., aperture of the zooecium, 88 /i. 

10. Schlzopordla slnuwa, BUSK ; Digermulen, 100150 m., operculum, M /I. 

11. Mt'inbranipom minax, BUSK, Moskenstr0mmen, mandible, 83 /i- 

12 14. Ktchara sinwra, SMITT, Nordkap, 1894. 

12. Mandible, S3 /i. 

13. Opercnluin, 83 /i- 

14. Zooecinin, lateral view, r, rosetplatc, h, hole, l7 /i. 

15. Pordlit Iceris, FLEM., The Trondhjem Fiord, Vi- 

16. Pordla sonata, BUSK, Nordkap, Vi- x 

17. tkrharojms ronacm, BUSK, Moskeii}str0inmen ; Vi 

18. Rtdwroide* cuceinen, AJIILDOAARII, Solsvik in the Bergen ,,skjrgaard", mandible, 88 /i. 

10. Kwharoides jacteoni, WATKU.S, Kvamangen II, mandible, M /i- 

20. Kctepom walMiiana, BUSK, young colony, Balstad, Vi Vi- 

2124. (Mlcpora noduksa, LOBKNZ, 

., 21. Colony from Mehavn (Fimnarken), 2 /> 3 /i. 

22. Colony from tho Norwegian North All. Kxp., St. 273, Vi. 

n 23. An oporculnm of a colony from the J0kel Fiord III, 100 m., 88 /i- 

24. A mandible of a colony from the J0kol Fiord III, 100 m., 88 /i- 

25. Cdlvpora hwmssata, SMITT, Hammcrfest, Vi. 

20 29. Cvllepora vcntricosfi^ IJOHENX. 

26. Colony from Breisund (Finmarken), 3040 m., Vi- 

27. An operculum of the same colony, HS /i 

28. Mandible of oral avicularium, M8 /i- 

29. Mandible of a spatulate avicularium, 8S /i- 

30. Tubiilipora tilcacea, PALLAS, Solsvik in the Bergen ,,skj#rgaard", Vi Vi 

31. Tubulipora sp (? pcnmlluta, FABK.), Mehavn (Finmarken), a /i Vi* 

32. Idmtmeu atktntiea, FOBB., Hustadviken, outside Romsdals amt, ! /i 

33. Homera lidtenoides, PONTOP., the Poraangor Fiord, 200 m., l /\. 

34. Domopom Mlata, OOLDF., the Malaogon Fim*d, 100200 m., Vi Vi- 

35. Alci/midium ditci forme, SMITT, the Lyngen Fiord Til, the border a little ruptured, Vi Vi. 

36, Bowcrbankia imbricata, ADAMS. The Norw. North Atl. Exp., st. 343, Vi- 

3738. Flustrdla wwticulafa, SMITT, Svolvi^r (Lofoten), 27 A. 

w 37. Zooecia, y7 /i 

38. Spine of the same colony, 27 /i. 
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PLATE IV. 



PLATE IV. 

Fig 1 . 12. Physophwa borealis, M. SARS, Moskonstr0mmen, in., Vs 1899. 

1. Tentacular knob, 83 /i. 

2. Older tentacular knob, M /i. 

3 -5. Eschara moskewn*, n, sp,, Moskenstrommon II, 150 m. 

3. Zooeciuro, M /i 

4. Ooeciuai, M /i. 

5. Oporculum, 83 A. 

67. Sehizvporella eandida, SMITT, Tlie Malangen Fiord, 100200 m. 

0. Zooecium, 62 /i- 

7. Operculuni, M /i. 

8 11. Porella profound <>a . HINCKS, The North Cape. 

8. Zooecium, lateral view, a. a = avieular aperture, r. p = rosette-plate, h == hole, 5a /i. 

9. Mandible, * 3 /,. 

n 10. Operculum, M /i 

., 11. Oral aperture, the eondyles are seen, 8JI /i. 

12. Palmicellaria skenri var. trident, BUSK, Radosund, a little north of Bergen, 100 m., operculum, 83 A. 

13. Palmicellaria slenci var. bicornis, BUSK, Jokel Fiord III, 100 rn., operculum, 8S /i- 

14 15. Monoporella spmulifera, HINCKS, Hammerfest. 

14. Ooecium and oral aperture, 63 /i. 

15. Zooecium, lateral view, M /i 

16 17. SchAzop&rdla reticulato-picnctata, HINCKS, The Porsanger Fiord, 200 in. 

* 16. Ooeciurn with the upper pail of the zooecium, f> "/i* 

17. Operculum, 88 /i. 

18 20 b. Porella proynnqua, SMITT, Nordkap (1894). 

18. Zooecia, lateral view, a. u, aviculariau umbo, o, ooecium, r. p, rosette-plate, 53 /i- 

19. The back side of the zoaritmi, 53 /i. 

20 a. Operculuni, "A. 

20 b. Ooecium, 8 Vi. 

21 23. Porellu princcps, NOUMAN, Mehavn (1894). 

21. Operculum, 83 A. 

22. Mandible, - H Vi. 

23. The under side of the front wall of the zooeciuin, showing the avicularian chamber (a. c) and the lateral channels (c h), BS /N 

,, 24. Svnittina smitti, "KIKCHKNP., The 0gs Fiord I, 100 m., ooecium and the upper part of the zooecium, 6a /i. 

2526. EscJuirella labiata, BOKCK, Svolvser, on coal. 

25. Zooecium, lateral view, 83 /i. 

26. Base of the ooecium, 88 /i. 

27. Oral denticle of Escharclla immerm, FJL.KM., Moskenstr0mmen, 83 /i. 

28. . rentricosa, HASS., Hammerfest, 88 /i. 

29. *-~ laqueata. NOKM., Hammerfest, 83 /i 

r 30. :^- fibyimicola, NORM., The Bommel Fiord, 83 /i. 

31. Jalriata, BOKCK, Svolvter, 83 /i. 

,, 3235. Eschara nordlandica, n. sp., The Kvaenang Fiord, 90 m. 

32. A young zooecium and ooecium, B Vi 

33. Oral aperture of the zooecium, c, condylus, r, opercular rib, 83 /i. 

34. Ooecium, 83 /i. 

35. Operculum, 83 /i. 

36 38. Smittina majmcula, SMITT, The Porsanger Fiord, 90 m. 

36. Zooecium and ooecium, B2 A- 

37. Operculum, 83 /i. 

38. Mandible, 83 /,. 
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PLATE V. 



PLATE V. 

Fig. 12. Schizoporella atomi, n. sp,, The North Cape (1894). 

1. Zooecia, S2 /i. The avicularia are not quite correct, as the mandibles are more pointed than in the figure. 
2. Operculum, o. r, opercular rib, 88 /i. 
34. Schizoporclla levinteni, n. sp., Kvaenangen II, 90 in. 
3. Zooecia, 53 /i. 

4. Operculum with the proximal margin of the oral aperture, 83 /i. 
57. Porclla glaciate, WATERS, Mehavn (1894). 

5. Zooecia, 83 /i. 
6. Operculum, 88 A. 
7. Mandible, 26 %. 

., 8 11. Rhamphostomella scabra, FABU., The Porsanger Fiord, 70 m. 
8. Zooecium, 62 /i 
9. Oooecium, B2 /i- 

10. The back side of the zoarium, 52 /i. 

11. Mandible, 88 /i. 

n 1213. Schizoporella hcxagona, n. sp., Kv<Bnangen II, 90 in. 

12. Zooecia, M /i. 

13. Operculum/ 88 /!. 

1415. Rhamphoshmella plicata, SMirr, Nordkyn (1894). 

14. Ooecium with the upper part of the /ooocium, Ha /i. The two small denticles, one on each side of the large one, are not illustrated. 

15, Mandible, 8 Vi. 

I(i~-l7. Mhwnphostomclla mdiatula, HINCKS, The North Cape (1894). 

10. Ooecium and oral aperture, M3 / 

, 17. Part of the frontal wall of the zooecium, M /i. 

1820. Rhamphostwnella eontigua, SMITT, The OstnevS Fiord, 5070 m. 

18. Zooecium, 63 /i- 

19. Operculum, 8 Vi. 

20. Mandible/ 88 /!- 

21- 22. Rkamphostonwlla cosfata, LORKNZ, Tromse. 

21. Ooecium, B3 /i. 

22. Oral denticle, 8 V,. 

2325. Schizopwella unicornis, JOHNST., Glea (R0st). 

23. Zooecia, 63 /i 

24. Operculum, 8s /i. 

M 25. Mandible, gs /i. 

w 26. Sckitoporella linearis^ HASH., Bogn0str0mmen (Bergen), 3050 m., operculum, 83 /i 

27. Schitoporella unicornis, JOHNST., The Hjolte Fiord (Bergen), operculum, M /i- 

2831. Phylactella pcmtomata, n. sp., J0kel Fiord II, 80 m. 

28. Zooecium with marginal pores, p. a. c, pores to the avicularian chamber, 62 /i. 

29. Zooecia, s, shield beneath the oral aperture, 63 /i. 

30. Mandible, ' ;8 %. 

51. Oral denticle, 83 /i. 

32. Schuopordla porifcra, SMITT, Napstremmen (Lofoten), operculum, * 3 /t- 

8334. Schizoporella linvata, NOEPG., Nordkyn (1894). 

33. Operculum, 88 A. 

34. Oral aperture, 88 /i- 

35. Smittina triapinoaa, JOHNBT., Balstad (Lofoten), operculum, M /i* 
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PLATE VI. 



Fig. 1. CoscinodwcHs centrali* EHKB., RATTB. Valve in side view, 450 /i. 

2. C. subbulliem J0RG. n. sp. Sample from Evenstad (near Helscggen, Lofoten) II, l /a 1899, 0200 in. Valve in side view, 4>l<) /,. 
w 3. Thalassiosira decipiens (GnuN.), 96 % 

a. The Skjerstad Fiord V, 2 /4 1900, 0420 m. The odd, asymmetrical, spine is distinctly seen (as also in the inures b c ). 
The structure is very difficult to draw with a satisfactory result. There are some errors in the reproduction, especially 
in the 'median part of the valve. When, however, the drawings are compared with the description they will, 1 hope, 
nevertheless be of some use. The lines are meant to show the direction of the rows of areoles; some of those are also 
illustrated. 

b. The Herlo Fiord near Bergen, 15 /a 189H. 

c. F01stad (the Qstnes Fiord, Lofoten), 4 A 1899, o-;j m. Only the spines are shown in the ligure. 

d. The Herl0 Fiord, 1B A 1898. A valve in side view, showing the long, somewhat curved, marginal spines and the hiirh 
inarginal zone. 

e. The Vest Fiord (Lofoten), 3 % 1900, 25 m. A cell (frustulc) in side view. The common forms are generally lower. 

f. Oi'thonim auyidata GREG. Diat. of Clyde, pi. X, figs. 4 .'3 and 43 b, 40 %. 

4. Thalassiottira yravidn Ci*. A piece of a chain, 4SU /i, showing the mucilaginous threads after staining with methylone blue. 
5. Th. hyalina (GiiUN.) GRAN. 

a c. Valves of different specimens from Felstad, 4 /4 1899, 03 in., fl5u /i- The very fine structure is not illustrated, but 
only the marginal spines, in b and c only that part of the valve where the odd, asymmetrical, spine is found. In the 
figure a the more coarsely punctate median part is also shown. 
d. Gaukvier0, n /4 1899, 3 m. A chain, BP| %, showing the long mucilaginous threads of which only the outermost are 

illustrated. The central connecting band is a little too thick in this figure. 

6. Th. kryophila (GRUN.). Cape Wankaroma (North Eastern Siberia, Vega Expedition; slide in the Riksmusaeum, Stockholm), 
a, b. Valves of two different specimens, Ofl /i. Only a part of the border with marginal spines and the odd one are here shown. 
7. Porosira glacial (GmiN.). a, b, d from Stenc in B0 (Vesteraalen), '% 1899. 

a. 2 cells, connected by a thick mucilaginous band, S3 %. Outside this band two isolated connecting threads are seen. 

b. 2 cells with protoplasma and chromatophores (conserved in formaline), 330 /i. 

c. A 3-jointed chain with very thick connecting bands, 480 /i. * A specimen from the Arctic Sea 189s. 

d. A 3-jointcd chain, 86 %, showing the long, diverging mucilaginous threads (after staining with inethylene blue). 

8. Eucampia yroenlmidim CL. Part of a chain, 66 %. Brettosnes (Lofoten), 4 A 1899. The transverse lines are much finer than 
represented in the figure. 

9. Fragilaria cylindrm GBUN. A valve of a small and short specimen, 06 7i- LHle Molla (near Raftsund), 1 A 1899. 

10. F. islandiea GBUN. The Skjeratad Fiord V, 2 / 4 1900, 400 in. A piece of a long chain after being ignited on cover- 
glass; 96 %. Breadth 51 m 16 18 striae on 10 ji. Connecting zone striate. 

11. Thalassiothrix nitzschioides GBUN. The Skjerstad Fiord V, u /4 1900, 0420 m. 

a. A zigzag chain of 4 individuals, 4a %. 

b. 2 cells, one in side view, the other in valvar view, 93 %. 52 {*. long, 4 \*. broad; 11 pearls on 10 jx. The undulations of 
the margin in the lower figure are due to an error in reproduction. 



Fig. 12. Nltzschia hybrida GKUN. b-~e from Brettesnes, 4 /4 1809. The strise of the connecting zone are in reality 'timed liner tfiatt 
in the figures. 

a. The Skjerstad Fiord XII (outer part), 4 /4 1000, 0-50 in.; w % 44 |i long, 8 j* broad; about 9 keel puncta on 10 |u 
Transverse striae (of tho valve) were not visible. ' 

b. .V. (hybrida var.?) pcUucidn GRUN,? One valve, in side view, UT6 /i. 38 |x long, about 10-11 keel puncta on 10 }i. 

c. d. Cells in side view, c 60 /,, d 9f) %. In the figure d the keel puncta are a. little too long. They were, however, some- 
what, but only slightly, elongated. 

c. 2 valves belonging to one cell, one of them in valvar view, showing a very excentric keel; 03 %. The valve is, however, 

perhaps lying somewhat obliquely, 
f. A twin cell of a different form, perhaps not belonging to N. hybrida; 95 %. The Skjerstad Fiord XII, % 1000, 050 m. 

57 n long, the breadth (of the cell) 7 jt; 12-14 keel puncta on 10 |x. About 27 striae on 10 [t, 

13. N. hinceolata rar. pt/i/mwa CL. Valve (in valvar view), 96 %. Lille Molla, II A 1899. 30 |i long, 4 ji broad. Keel puncta 
small, about 14 on 10 |i, in the middle of the valve wanting; there is a trace of a central nodule. Hardly belongs to N'. 
lanceolate W. >Sw. 

14. ff. angularis var. Jcariana GKUN., BM) /t. 

a. Cell in side view, from Seivaagen (Salten), & A 1900, 020 m. 54 jx long, 8 ji broad; 5-0 keel puncta on 10 ji; much 
closer at the ends, scarcely more distant in the middle. No transverse striae were seen. 

b. Valvar view. Lille Molla, 1 /4 1899, in. 86 |x long, 4 jx broad; 4 l /s keel puncta on 10 |*. The longitudinal lines which 
accompany the keel, arc badly reproduced. 
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PLATE VII. 



Fig. 15. Nitzschia arctica CL. 

a. Cell in side viow, BB %. The 0stncs Fiord I, ' 23 A 1900, 025 in. 80 [i long, 7 n broad; 78 keel puncta on 10 !.. No 
distinct transverse striae were seen. By an error in reproduction the margin appears to be a little undulated. The cell 
is, indeed, slightly broader in the middle, then evenly narrowed off to the ends, which arc of even breadth. 

The same species occurs in CL. et M0LL., nr. 318, from Cape Wankaroma (slide in the Riksmusyeum, Stockholm), 
-b. Cell in side view, rtfj %. Kvienangen, >n U 1899, 300200 ra. 71 jx long, 8 ;i broad; 8 keel puncta on 10 |i. The division 
lines of the connecting zone arc hero as in the following figures too plainly visible. They are in reality only seen 
with difficulty. 

c. Cell in side view, H6 %, from Rrcttesnes (Lofoten) 4 /4 1899. The keel puiicta of only one valve are illustrated. Ol|xlong, 

9 n broad; about 10 keel puncta on 10 j*.. Transverse striae were not plainly visible. The connecting zone finely striate. 

d. Cell in side view; 95 %; a very large specimen. Folstad, 4 /-* 1899. 108 i long, 12 n broad; 9 and 10 keel puncta on 

10 |i. On the left valve only the keel puncta of the median part arc shown. The keel seemed to be very oxcentric. 
Transverse striae indistinct. 

e. A single valve, m} /i. Lille Molla, V 1899, in. 90 \i long, 5 p. broad; 7 ] /- 2 keel puncta on 10 jx. Strke indistinct. 

f. Valve in valvar view, U60 /i? from the same, locality. 83 j*. long, 4- -4'/2 ! j - broad; 9 keel puucta on 10 i*. Striae wore 
not seen. 

The specimens e f arc very similar to .V. lacrimma GRUN., but seem to belong to the same species as a- d. 
10. TropidomiH parallela J0R(t. n. sp., BW V,. a, b from 71 48' n., 49 38' e., S/S IToimdal, 8i / fi 1900. 

a. Cell in side view. 70 |x long, 18 jx broad; about 16 striie on 10 |t. 

b. Valve (in valvar view). 67 \i x 12 n, 15 striae on 10 JJL. Boatshaped, with a narrow, high, median part. 

c. Twin cell, in side view. The Ostnes Fiord I, 2S /s 1900, 025 m. The stria 4 are only shown on a portion of the valve, 
and ought to be somewhat closer. 

17. Pkurosigma tenerum J0HG f == P. Stuxlwryii CL. 

a c. 3 colls with protoplasmatic parts, from samples conserved in formaline; 270 /i. Rombaken (the Ofoten Fiord) 7 /2 1899, 
40"m. Lengths 290 |x, 340, 275; breadths 38 |x, 38, 40. The inner parts are badly reproduced. In the figure a the 
chromatophores should not be united above. In b the chromatophore of the right side has partly disappeared. The median 
longitudinal line of the figure c is the raphe. 

d. Cell in valvar view, 50 %. The Salten Fiord II, V* 1900, 050 m. The specimen has been ignited on cover-glass and 
has become somewhat deformed. 

18. P. delicatulum W. SM., 60 % Folstad, 4 /4 1899, 03 m. 222 jt x 26 |i. The 3 crossing lines to the right show the 
direction of the striae. Very similar to P. delicatulum var. kariana GRUN., but differs in having the transverse striae rather 
less close than the oblique ones. 

19. P. tenuimmum W. SM. var. hyperlorea GRUN. The contour of the valve is badly reproduced. 

a. Lille Molla, V* 1899, m.; 96 %. 77 jx x 5 |x; transverse striae 2022 on 10 JA, longitudinal ones 24. 

b. F01stad, 4 A 1899, 03 m.; 66 % 

20. P. tenuirostre GRUN., 96 %. The Folden Fiord I, ri A 1900, 0100 m. The specimen lies somewhat obliquely. Only one 
half of the valve is given in the figure. In thus position, close oblique striae were seen, 2530 on 10 |t. At the ends, in- 
distinct longitudinal lines, which were somewhat wavy, were seen. 



Fig. 21. Navitula frigida GRITN. 

a. Cell in valvar view, showing the usual ohromatophores; 4R %. Senjenhavet, 1S A 1899, 080 m. (sample preserved in formaline). 

b. ("ell with chromatophores; larger form; 4ft %> Barents Sea 71 48' n., 49 38' e. (S/S Heirndal "/ I90; o-e from the 
same locality). 

c. 2 cells of a small form, one in valvar view, with chromatophores, the other in side view, 45 %- Valve 34 n x 11 jt. 

(1. Typical N. frigida Gmx., es %. The transverse stria* are only slightly oblique towards the ends, not by far so much as 
in the figure. The longitudinal lines are only put on a small part of the valve. 55 [A x 14 |x. 

e. A large specimen, somewhat deformed by being ignited on cover-glass; 95 %. 06 \*. x 15 |i; 12 transverse striae on 10 m 
distinct longitudinal lines, much closer. No distinct central area. 

f. A twisted chain, probably not belonging to N. frigida, 4B %. The Skjerstad Fiord II, 2 A 1900, 180 m. On account of 
the chroraatophores it seems related to N. Vankoffeni and is perhaps A r . pefagica. 

22. N. Vanhoffeni GRAN. 

a. A chain with protoplasmatic contents; 4B %. 8enjenhavet, 1s /4 1899, o~80 m. 

b. 2 cells of a chain, in the process of selv-dividing; 4M V,. Barents Sea 71 48' n., 49 38' e., % 1900 (f, g from the 
same locality). 

c. d. Chains, after being ignited on cover-glass, 46 %. The central nodules smaller and more indistinct than in the figure d; 
in c they have disappeared. The cell walls, also in c, should be much narrower. Malangen, 14 A 1899, 03 m. 

e. Chain, ignited;* "/i. Brettesnes, U A 1899. The central nodules smaller than in the figure; the division lines of the con- 
necting zone very fine. 

f. 2 valves with intermediate complex connecting /one, somewhat deformed (a short time treated with sulphuric and nitric 
acids, then ignited on cover-glass); y >%. Length as |t, breadth G |t (or a little more). In the middle something like a 
narrow transverse stauros was indistinctly seen. It might, however, also be due to indistinct stria? (the striae otherwise 
being quite invisible). 

g. Like f. The valve boatshaped, somewhat higher in the middle than at the ends. Length 24 |*, breadth G ji. On one 
valve the stauroslikc figure in the middle is shown. 

h. A narrow valve; M6 %. Itylstad, 4 / 4 1899. o -3 m. 

i. Cell in optical transverse section, with chromatophore. Barent's Sea, 8l /a 1900. 

23. N. pelagica Cu A chain, after being ignited on cover-glass; * 60 /i. Length of the cells 17 (i. Brettesnes, 4 / 4 1899. 
24. Staurtmris septentrionalis GKUN. Barents Sea 3 '/6 1900 (cfr. above). 

a. Valve; **% To the left the striae in the middle part of the valve are represented. 

b g. Different valves; 9r '%. On several of them the stria 1 of the middle part arc shown. Those towards the ends were 
only seen with difficulty. 

h. A chain with protoplasmatic contents; 45 % 

i. Another chain. In 3 of the cells the protoplasmatic contents are seen. 

k. A chain, after being ignited on coverglass; M %- r ^ Q stri* towards the ends are not seen distinctly. On most of the 

cells only the more conspicuous median stria? are illustrated. All striae much finer than in the figure. 
25. 8. Omni J0uo. n. sp. Barents 8ea, 31 /s 1900. 

a. A chain with protoplasmatic contents; 4Ii %- (Sample not well preserved). 

b. A chain, after being ignited on covpr-glass ; y5 %. Between the cells, a connecting zone with very lino division lines is seen, 
20. Arhnanthw p., 4GO /i. The Sal ten Fiord II, V* 19 ( >o, 050 m. 

a. Lower valve with 3 cells of a chain, ignited. The structure of the valve is badly reproduced. The striation should be 
more regular, and only slightly radiate towards the ends. 

b. Like a. The upper end nodule should not bo distant from the end. The valve lies somewhat obliquely. 

c. A chain ignited. Only the stria* of one valve is seen in the figure. The 3 left cells arc represented in optical section, 



PLATE VIII. 



PLATE VIII. 

Achnantlics lantiatu GRUN.; ' )6 %. Sea of Kara, bottom rand from a depth of 80 fathoms (Swedish Expedition to Jenissey 
1875; sample from the Riksmusa^um, Stockholm). 

a. Part of a long chain, ignited on cover-glass (dry preparation). Breadth 24 i*.. 

b. Part of another chain, in sty rax. Here it is more distinctly seen that only one valve is provided with a central nodule. 
28. .4. hyperborea Giuw. Barcnt's Sea, 31 / 1900. 

a. Lower valve; " r '%. [n the middle part more distant and conspicuous stria?, the others, towards the ends, rather indistinct 
Dry preparation. The valve appeared distinctly convex. Length 28 ji. 

b. Lower valve, from the inner side; 9fl %. 28 51 x o jt. 

c. Part of a chain of the same species ('?), ignited on cover-glass; 660 /i. Length of the valve 30 |i. 
., 29. Pcridlnlum pcdunculatum SCIUTTT, 4r '%. The Oster Fiord near Bergen, 1901. 

a and d. Ventral view, 
b and c. The same specimen, dorsal view, 
e. The same, seem from the right side. 
#0. Hcxaconthim cntlutcanthum J0uo., 4B %> Sea northwest of Vesteraalen, - 3 /2 1901, m. (S/S Michael Sara). 

a. Second shell with two radial spines and a portion of the outer shell. Only 2 byspines are figured. 

b. The inmost shell. 

31. //. iHwhydvrmum ,T0iu;., 45 %- 

a. The Herlo Fiord (near Bergen), J -'A 1898. (July some of the byspines of the outer shell are figured. 

b. lienuingsvjer, % 1899. 

32. Hexfiwntium; young spocjmen, as yet with only two shells; 4f)U /i. From the same locality as tig. 30. 

a. Second shell with 4, as yet only thin, radial spines. 

b. The same specimen in optical section, showing the two shells. 
,, 33. Eeskinomma h'ptodermum J0iu;., 4r '%. 

a. Kvieuangen 1, 24 /i 1899, 0140 ra. 

b. Sea off Host, "A 1899. The outer shell is partly remove*!. 

c. Holligvspr, r Vi 1899, 0250 m., without outer shell. The 3rd shell is indicated by transverse processus on the radial spines. 
34. Drymyomma ekgantt J0R(J. ? 46 %. Skroven, 4 A 1899, 0300 in. 

a. Outer shell with main- and byspines. 

b. The same specimen in optical section, showing the 3 shells. 

35. Chromyechintttf horcalis (CL.), 4BO /i. The Tys Fiord, - H /a 1899, 0700 m. 

a. The 3rd shell with main- and byspines. Around it the very delicate outer shell is seen (only incompletely illustrated). 
Also the shell next to the inmost one is indicated in the figure; it is more distinctly seen through a large (accidental) 
irregular hole in the 3rd shell. 

b. The same specimen. Optical section, showing the 4 shells. 
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PLATE IX. 



PLATE IX. 

Fig, 86. Chromyeehinus boreali* (Cfc.), 45 %- The outer shell is only indicated by the transverse processes of the. radial spines. Larger 
spines on one side of the shell. Kvaenangen, 2 Vi 1899. 

a. The 3rd shell, with spines. 

b. Optical section, showing the three shells. Diameters 98 >, 40 {*,? Pores very uneven, 1025 n, 6 n,? 
w 87. -C. boreafa (Ci*), the larger form with byspines on the 4th shell; 4ft %* 

a. Sea off R0st, 23 /s 1899, 0900 m. Optical section, showing the 4 shells. Diameters 132 m 89, 38, ^> 17. 

b. The same specimen. A portion of the 3rd shell with one larger and two smaller radial spines and pores, together with 
a portion of the 4th shell, with pores. 

c. -A form with well developed byspines on the 4th shell; optical section. The Vest Fiord, */ 18 99, 0200 m. 
d. The same specimen. The portion of the 3rd shell, where the outmost shell is wanting; pores ajid spines. 

c. The same. A portion of the 4th shell (very thinwalled) with pores, main spines and byspines (slender, oblique). 
38. Ithwaplegma boreale (Ci*,) J0RG., 4B %. 

a. A well developed specimen. Sea off R0sfc, 3 V 1899, 0900 m. 

b. The same specimen. One of the main spines with surrounding network. 

c. The same. The inner shell; the other parts in optical section. 

d. Young specimen. From the sea between Norway and Iceland, due east of Iceland, 65 ,43' n,, 3 1' w., l4 / 1903 (8/S 
Michael Sarsj. 
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Fig. 38. Khizopkgma boreale (Cu) J0BG,, 46 %, 

e. Young specimen with 7 main spines. Diameter of the innef shell 2830 p. Sea 40 mfles NW of Gnukvm, 19 A 
0700 m. 

f. Young specimen, divergent form with 11 main spines. Henningsvser, a7 A 18Wt ISO m, 
39. StyMictya tenuispina 30m. n. sp., 4 *%. Sea off R0st, 3 % 1899, 0900 m, 

a. In the figure the inner rings are seen, and the connecting inner radial beams which are, however, only shown on the 
between the two outer rings. The coarse pores on the median part of the shell and some of the pores on the other 
portion are also depicted. 

b. The same specimen, optical section, showing the rings and radial beams. 

c. The same in side view, optical section. In the middle the rounded higher portion is seen. Punctiform byspines on both eid#u 
40. 8. validispina J0KG. n. sp>, m /i. Sea off R0st, "/* 1899, 0900 m. 

a. Optical section, showing the system of rings and the radial spines. The pores on the outside are shown on a portion of 
the valve. 

b. The same specimen in side view; optical section. 

41. 8. acukata J0BG. n. sp., 45 %. Sea off R0st, 23 A 1899, 0-900 m. 

a. The disc from above, with pores and radial spines. The small dark puncta on the surface are the byspines. The yiner 
rings are suggested. 

b. The same specimen; optical section. 

c- The same in side view; optical section. 
42. Phortirium pylonium (HcK.?) Cu, 4& %* The Tys Fiord, 38 /s 1899, 0-700 ra. 

*. Schematicai figure, dorsal view, showing in perspective the 3 girdles, perpendicular to each other. The figure shows only 
one of these systems of girdles; in reality there are 3 of them. L the lateral girdle, sefcn from the (narrow) sida; 
T = the transverse girdle, 8 = the sagittal one. In the middle of the latter an inner lateral girdle is developed, 
parallel to the outer one (is not seen in the figure), in the middle of this inner lateral girdle, an inner transverse one, 
a. s. o. JFor the sake of clearness, the girdles are depicted narrow, and distinctly compressed. 

a. Dorsal view, showing the pores and the outer spines (main- and byspines). 

b. The same specimen, same view, optical section (lateral section). To the right and left the outer lateral girdle is aeen t 
and parallel to this two inner ones. 

c. Same specimen, apical view. When the figure is seen from the side, where the number (42 c) is printed, it answers to 
the fig. a, s$en from above. 

d. Same specimen, same view; optical section (= transverse one). The transverse girdle goes around tjie figure, and ia 
seen from the (narrow) side. Across this girdle the outer sagittal one is seen, and in the inner, the second and third 
transverse ones. 
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Fig, 42. Pfeof ticiwn pyknium (Ho*.?) CL,, 45 %. The Tys Fiord, 38 A 1899, 0700 m, 
c. The same specimen aa fig. 42 a d (pi. X); lateral view, 
f. Sattoe specimen, same view, optical section (~ sagittal one). The outer sagittal girdle is seen from the side, ana two 

similar inner ones. 

' 4d Ph. pylonium (HcK.?) CL., forma (?); 46 %. From the same locality. In a certain position of the shell, this spiral is seen. 
44* Pk. pyloniwn (HcK.?) CL., forma (?); 45 % Octopyle octostyle f. minor J0BG. Soa off R0st, 83 A 1899, 0900 m. Apical vi0W. 
45, Ph. pylonium (HcK.?) CL., forma (9); 46 %. Ociopyle octostyle f. minor J0BO. From the same locality. 

a. Dorsal view. 

b. d. The same specimen; lateral view. The right and left sides correspond to the lower and upper ends of fig. a. 

c. S&rne specimen; apical view. 

46, StreMawntha circumtexta (J0G.), 48 % The Tys Fiord, - 8 /s 1899, 0700 m. 

a. There are more byspines than illustrated in the figure. Most of them are only seen with difficulty, except near the outlines. 

b. Same specimen, same view, optical section^ 

c. Young specimen with 9 main spines. 

d. The #mie in optical section* 

f, The pores on a portion of the outer shell, of an older specimen. 

e. Same spacijnen, showing a piercing main spine with the fine connecting beams between the byspines. Side view. 
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Fig. 46. Strebtacantha eircumtexfo ( J0B0.)* 

g. The same specimen as flg. 46 a (pi. XI), in another position; optical section, 46 %- 
h. 40 %- From the same locality. 
I The satoe, in optical section, 

1, Young specimen, 46 %. The Vest Fiord I, la /i 1S99, 0180 re. 
k. The same, in optical section. 

,> 47. Ccunpylacantha cladophora J0na. n. sp., 46 %. The Tys Fiord I, 28 / 1899, 0700 m. In this figure, afcd in the following 
of species of the group Na&sellaria, the letters have the same signification as in the corresponding description given on pp. 
122140: A is the apical main spine, D the dorsal one, L r the right lateral, Lj the left lateral main spine, V the venftal 
sagittal spine. 

a. Oblique lateral view. The secondary lateral spines are not seen. 

b. Oblique view, where one of these secondary lateral spines is distinctly seen, 

c. Dorsal view, showing both these secondary spines. 
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48. Dirtjfwiriw datkratus iI0*o, n. gp, Henniogsvfcr, / f 18W, a 60 %, b~* 4 *% As *4g^<^4 
ofr. above p* 125 and p, 180. ""* 

a. Dorsal view* 

b, DoraaMateral view. 

<s. Sagittal view. Only the meshes f, the spines g and the right tide of the spines k atttf nfcaSes o arfe tttttort&t 
d. Lateral view. " t 

e Ventral view. , 

49. Ctratoepyri* hyp&fored 30m. n. sp. f 4W /i, The Vest Fiord % !Sd9 r 0200 m, , 

50. PtectaMntto oikislew J0a0., *%/ Ofoten II, V 1809, 0100 m. Apical view. Diameter of the network about <S& 
5L P. oiki&kw J0BO., van; 4W) / l4 Sea off Rest, "A I8d9, 0900 m. Very strong spinea an4 arches. 

a. Ventral view; the primary ventral arch and the primary ventral mesh in front 

b. The aine specimen, apical view. Length of spine D 55 |t; greatest breadth of the beams 6 {*; largest mesh 

mesh to the right of spine D) 22 x 15 y- * 

c. Tho same, lateral view; the left lateral arch and the left lateral mesh in front* 

d. The same, lateral view; the right lateral arch and the right lateral mesh in fr6nt 

e. The same as Che foregoing, but turned 90 upwards. The mesh beyond (and below) tbe> right lateral mesh in front 

52. P. oikiitikoti J0HG., 98 %. The Vest Fiord I, l */i 1B99, 0180 m. Young spoohnen. Antapical view. 

53. P oikwko* J0uo. t 40 %. Heaningsvaer, 2 % 1899, 0280 m. Lateral view; the right lateral arch tod mesh in front 

54. The game, 4S %. Dorsal view. * 

55. P. o&iikw J0Ha., 38 %. Helligvr, l */i 1899, 0250 m. 
iu Lateral view; the right lateral arch in front 

h. The same, turned a little upwards and to the loft. 

c. Lateral view; the right lateral main spine in front. The unclosed network is s^en. 

d. Lateral view; the meahes under the right lateral spine in front. 

e. Antapical view. 

56. P. oifri$fcoW0BU., 4& %- 

a. Somewhat oblique antapical view. The Vest Fiord II, 0200 m., J Vi 1899. Diameter of the network about 50 j*. 

b. Oblique antapical view. Sea off Aalesund, 61 56' n , 2 40' e., J % 1893, m. (S/S Michael Sara). Diameter of tto hetwork 

about 60 jj.. 

, 

57. P. oikisfox J0KG., 380 /i. A well developed specimen from Henningsvser, 2 % IS99, 0280 m, 

a. Ventral view; the ventral arch and the network above, in front 

b. The &UDO, apical view. 

58. P. tridwides J0RG. n. sp,, 45 %. VeatraMateral view; the right lateral spine in front Sea north of Shetland^ 68* a0' a., 
o 82' e., n /a 1903 (S/S Michael 



\CJ>A , N^v./ ,,. 

riv -i%te 




PLATE XIV. 



PLATE XIV. 



Fig. 59. Phormacantha hystrix (J0ao.) J0Bft., %. The Vest Fiord I, 18 A 1899, 0180 m. A well developed specimen. 

a. Lateral view; placed as a species of Monooyrtida after H^SCKEL, with the ff tophorn u upwards. The right lateral main 
apine, L|, in front. 

b. The same, dorsal view, showing the network round the (columella and) tophorn. The spine A is removed. 

e. The same, ventral view, showing the ventral sagittal spine and the network above. The other main spines are only indicated. 
,, 60. Ph. hystrix (J0BO.) J0Bo., 45 %- Ofoten II, 7 /a 1899, 0100 m. Lateral view, the right lateral arch (Bj) and mesh in front. 

A young specimen, perhaps belonging to a species intermediate between Phormacantha hystrix and Pleotacantha oikiako& 

Diameter of the network about 68 jt. Skeleton very light in weight. 
61. Ph. hystrix (J0BG.) J0Bo., 8fl %. Helligvaer, 13 /i 1899, 0250 m. A young specimen; dorsal view. Length of the spine L f 75 p. 

(52. Ph. hyfitrix (J0BO.) Jf>Bo., 45 %. Sea off Aalesund, 61 56' n., 2 40' e,, '% 1903 (S/S Michael Bars). A young specimen; 
ventral view. The short branch from spine Lj to the point of connection between the ventral (B y ) and the one lateral #rch 

(Bj) is distinctly seen. 

63. Ph. hystrix (J0BG.) J0B., 46 %. From the same locality. Lateral view. The short common branch, mentioned under fig. 62, 
is here in front, together with the right lateral arch (Bj) and the network above. The spine A is broken off. 

64. Uonoqihaw primordial is J0Ra. n. sp., 88 %. The Oster Fiord (near Bergen\ 13 A 1900, 200-400 m. Diameter of the ring 

22 m length of the largest spine about 100 JA. 

65. d. prim&rdiahs J0RO., 88 %. Ofoten II, 7 / 2 1899, 0260 m. From a sample preserved in formaline. 
v 66. G. primordial^ j J0HG,, 460 /i. Skroven, 4 /2 1899, 0-350 m. The connecting polygonal beam, with its two long, spreading 

spines, is seen below and to the left. Diameter of the ring 17 n, length of tire largest spine 90 {*. 
67. G. primwdialis J0Ro., 4fi %. From the same locality. The two pentagons are seen above, to the right and to the left (the 

arrows are perpendicular to their planes), the connecting polygonal beam below. 
68. tf. primordiritis J0ao., var., 4BO /i. Hea between Norway and Iceland, due east of Iceland, 65 43' n., 3 Qi T w., 14 /a 1903, 

1000 m. (8 '8 Michael Sars). Diameter of the pentagons 22 jx; largest spines 50 |i long. Perhaps a different species, 
121, House of Cyttarocylis denticulata (EHBB.) Foi>., var. subedtntata J0RG. n, var.; * 6 %. The 0x Fiord, 14 / 1899, 090 m. 

Length 145 ji, breadth 51 {x; narrow end ( n tail tip u ) 17 |i long. Teeth 36-38. The areoles are only figured on a little 

portion of the surface and the wall. 
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Fig. 69. frotoscenmm Himptac (Ci<.) J0BG., 6 %. Sea north of Shetland 6 88' n., 32' e., /> 1903, m. (8/8 Michel 

Somewhat oblique, apieal view. Di&meter of the network 68 |i. 
70, Eusceniun* corywpherum J0Ra., 46 %. Raftsund, */a 1899, 0-260 m. Oblique antapioal view. Diameter of the aetwott 

about 100 i*; longest spines 120 i*. 
71. Clafoseenium tricolpium (HCK.) J0BG., 4 */i. A well developed specimen from the By Fiord (near Bergen), n / 3 1899, 050 m* 

Ventral-lateral view; the spine Lj in front. Network 58 jx high, 75 p. broad, Tophorn protruding 94 i*. 

h. The same as a, optical section, showing the most important spines and arches. 
72, C. tricolpium (HoK.) J0Ba M very young specimen; 38 %. Helligvger, u /i 1899, 0250 m. 

a. Oblique, apical view. 

b. Lateral view; the spine Lj in front. 

73. C. tricolpium (HcK.) J0BO M young specimen; S80 A- Fom the same locality. Apical view. 

74,- C. ImlMtum ,70Eo. a. sp., 450 /i. Sea 40 miles NW of Gaukvsere, */i 1B^^> 0700 m. Lateral view. In the upper part, 
the outer network is removed. 

75. Pffridmm longispmum J0Ba. Sea off Aalesund, 61 56' n,, 2 40' e., 10 A 1903, m. (8/8 Michael Sars). A well devel- 
oped specimen. 

a. Ventral view; the ,,tophorn" downwards; 86 %. 

b. The same, lateral-ventral view; the spine L r in front; 4fl %. Diameter of the network 32 i^ 

n 76. P. longiapinum J0RO., "%. The Vest Fiord^II, lfl /, 1899, 0200 m. The typical form, Cephalis 42 p high. 

a. Lateral-ventral view. 

b. Lateral view; the spine L r in front. 

c. Apical view; the very long ventral sagittal spine is seen. 

d. The same/ lower optical section, showing the meshes about the spines D and V. , 

77. P. Iwigispinum J0KG., 4f> %, 0xsund, w /a 1899, 600 m, Not fully developed specimen; dorsal view. Diameter of tie net- 
work 34 it. 

, 78. P. longispinum J^BCK, H8 %. Helligvser, 13 A 1899, 0250 ra. Ventral view. 

n 79. P.- ion^ispinnm J0R<>., 5S %. From the same locality. Lateral view. Cephalis 50 t* long, 42 (i broad, 
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Fig. 80. Pttridium Imgwpinum J0ito,, **%. Senjen, 31 A 1899, 0130 m. Pally developed specimen. Lateral view; the left lateral 
arch (1^), with two strong byspines, in front. 

81. Lithotnelissa setosa J0uo., 45 %. Heriningsvter, 17 A 1899, 180 m. Young specimen. Dorsal view; the spine A in froflt, 

somewhat to the left (directed downwards). 
82. L< setosa J0KQ., **%. Apical view. 

* 83. L, sefom J0KG., 4M) /i. The Herl0 Fiord (near Bergen), a % 1899. Almost fully developed specimen; lateral view, 
84. L, latiMp* J0- a- sp., "% Sea off R0st, "/ 1899, 0900 m. Lateral view, 

b. The same, optical section, showing the main spines. 
85. L. hystrix J0RG., 46 %. Skroven, l / 1899, 0300 m. 50 (i high and broad. Thorax 86 ;x high; cephalis 14 jt high, 25 

|i broad. Most of the spines broken oif. 
86. Helotholus histrirosa J0uo. n. sp,, 48 %. Oxsund, 17 /a 1899, 0300 m. 

a. Inside the shell the long axial divided spine is seen. 

b. Antapical view of the cephalis and the upper part of the thorax (neck stricture). 4 spines are seen. 
87. H. hisMcosa J0RO., * 8 %. From the same locality. Young specimen. 

b. Portion of a broken shell, showing the protruding ventral, sagittal spine. 
88. E. histrirosa J0RO., 46 %, Ofoten II, 7 /a 1899, 0100 m. Apical view. Diameter of the thorax 94 |x, of the cephftlis 27 |x. 

Pores very uneven, from 5 to 20 |i. 
w 89. Dictyophimds histricomn J0EG, n. sp., 46 %. Sea off R0st, 23 A 1899, 0900 m. Shell 68 t^ high, 85 broad; cephalie 22 |t 

high, 34 broad. Poros uneven, from 9 ;i to very small, not considerably smaller on the cephalis. 

b. The same; optical section, showing 4 main spines. The three swellings, mentioned under Lithotnelissa setosa (above p. 127) 

and othBr species, are distinctly seen. 
,, '90. Litharachnium tentorium HCK. Sea north of Shetland, 63 86' n., 32' e., U A 4903 (S/S Michael Sars). 

a. The entire shell of a fully developed specimen, ao %. 

b. Upper (conical) part of the shell, 45 %. 

ce. Pores and parts of the network, M %; c from below the broken part of the shell, e the largest pores of the cone, 

above the beginning intermediate ribs, d farther down on the cone, where intermediate ribs appear. 
n 91. L. tentorium HCK., 450 / 1 . Skroven, V* 1899, 0150 m. Young specimen. 

a. Lateral view. 

b. Apical view. The 3 primary meshes in the neck stricture are seen. 

c. A portion of the network near the margin below, 
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ig. 92. Androcydas gamphonyoha (Jem.) J0BO., 46 %. The H$rla Fiord (near Bergen), n /e 1898, 0400 m, A 

specimen with very strong and numerous byspines. Cephalis 38 ft (long) x #4 n (broad); thtirax 42,6 x 7B; abdomen 
110 X 110; tophorn 64 |x. ' ' f 

9S. A. gaittphonycha (J0ao.) J0BO., 46 %. Ofoten II, V W99, 0100 m. Antapical view, showing the main spines (except the 

spine D), the ,,collar septum** (HOK.) and the outlines of the shell. 

94. A. aiMycephalis (J0JB0.) J0BG., 4W> /i. Oxaund, n / 1899, 550620 m. Shell 102 (long) x 90 p.. 
95. 4. ambly&phalis (J0na.) J0E0., 4ft %. The Vest Fiord I, 0180 m., 13 A 1899, .Young- specimen. Cephalis 27 JJL broad, 
thorax 72 ;x, Cephalis as yet open above; abdomen not yet developed, only indicated through some marginal spines below. 

a. Lateral-ventral view; the spine L r in front, a little to the right 

b. The same, lateral view. The inner septum, between thorax and abdomen, is seen, 
96, A. tmblycephalis (J0EO.) J0BG., 4W /i. 

97. A. amllycephali* (J0o.) J0BO. Apical view, showing the cephalis open above. 

98. Cldihrocpclas craspedota (J0BO.) J0no., *%. Helligva&r, ia /i 1899, 250 in* A well developed specimen; apical view. 

Greatest diameter of the abdomen 167 n, of the thorax 138 |i, of the cephalis 42. 
w 99, Ci craspedotct (J0BG.) J0E0., 4J %. From the same locality. Young specimen; abdomen as yet wanting, 

a. Lateral view. % 

b. Apical view. 

100. C#. craspedota (J0ua.) J0s., 45 %- Ofoten II, 7 /a 1899, 0250 m. Young specimen without abdomen. Cephalis 25 i^high. 
x 42 |A broad below; the longest tophorn i27 jx. 

a. Lateral view, showing the two strong tophorna. 

b. Apical view, 

c. Optical section in the region of the W neck a ; apical view. The main spines, except spine D, are seen. 

d. Optical e6tion, lateral view, showing the two tophorns protruding from the inner skeleton. 

10L a. Dictyoc&as acanthicum J0KG,, ii0 /i SkroveA, V* 1899, 0150 m. Apical view, showing the ^collar septum", the tnairi, 

spittle (except spine D) and the outlines of the shell. 

105 JKadioffphahra ^n^cantkica J0o. n. sp., 4 */i, The Skjerstad Fiord IV, 0330 m,, a A 1800. Diameter of the central capsule 
* 68 (A, . The oalymma quite invisible in water. 

100. 5, anwxmthica J0., 4 *%- Kvsenangen 11^ 50 m. The calymma made visible through staining with safrantae. 
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PLATE XVI1L 

Fig. 101. b. Dictyoceras acanthicum J0BG,, 45 %* The' Herle Fiord (near Bergen), n A 1B9S, 0-^*00 m. Cteplialis 33 |i high >< 8J 
broad; thorax 73 x 101; abdomen 38 x 126 ji. Pores of the cephalis 3,5 n, of the tfcorax 47.& n, of tfce abdomen 

610 {x. 

102. Stichocorys seriata (J0B0.) J#BG M 4& %. Oxsund, 17 A 18$9, 250350 m, A well developed spedmen, 
,. 108, St. seriata, (J0BG.) J0RG., 46 % Sea off Aalesund, 61 66' n., 2 40' e., >% 1903, m.' (S/8 Jlichael Sara). A well 

oped specimen. 
104. St. seriata (J0BG.) J0RU., 46 %. Sea, north of Shetland, 63 36' n, f B2' e., "/a 1908, m, (S/S Michael Sara), A 

developed specimen. Length ' (tophorn not included) 128 jt, greatest breadth 72 jx. Largest pores 6 ^ long. The poifes on 
the upper part are omitted in the figure. f 

(Figs. 105106, on pi XVIL] 
107. Acanthowy* umbellifera HCK. (?), 66 %- The Oster Kord (near Bergen), u /e 1900, 200-400 m,; Cephalis 54 |i high X M 

broad, thorax 38 x 96. 
n 108, Lithornelissa setosa J0ao., **%. Kvnangen, **A 1899, 0140 m. 

a. Lateral view; the spine Lj in front. 

b. Ventral-apical view; the sagittal ventral spine in front npwards. The inner lattice plate between the spines V and Lj is 
seen; also the axial spine, a. The specimen not fully developed, 

M 109. Amphimelissa setom (Cu) J0KG,, 66 %. Near JanMayen, S/8 Michael Sars 1900, st. 19, %, 50100 in. Young specimens (?). 

a. Antapical view. 

b, Another specimen; dorsal view. 

110. Cwnnosph&ra lepta J0no., 4B %. The Herlo Fiord (near Bergen), 10 /ir 1898, 0300 ra. Some tangential and radial beams. 
111. CkaUenyeron Ch&nneri (MURB.) HCK., 20 %. Sea, 40 miles NW of Gaukvaero, 1 A 1899, 0700 ra. Peristome attd radial 

spines broken off. The crossing lines in the middle indicate the structure of the shell, 
112. Oh. armahtm BORG., 45 %. From the same locality. Illustrated from a sketch, as the specimen was lost before a complete 

drawing could be finished. 

113. Cadium vnek (Cfc.) BOKG., 4fto /i Sea off Rest, *Va 1899, 0900 m. 85 jx long x 60 ;t broad. 
114. House of Leprotintinnus pellucidus (CL.) J0it(*,, 45 %. The Skjerstad Piord IV, V* 1900, 0300 m. Foreign bodies on the 

house much; more numerous than usual. 
115. House of Tmtinnopsis nitida BBANDT, var. ovali* J0RO. n. var,; eo %. Moskenstrdmmen, u /i 1899, 0100 m. Length 48 ]Jt, 

greatest breadth 38 n; breadth of the mouth 22 jt. 
^ 116. House of J 7 , nitida BRAKDT, var. sinuata (BBANCT); 880 /i. Moskenstrommen, 18 /i 1899, 50 m. Length 83 ^ breadth of 

the mouth 58 jx, breadth in the middle 46 (x, 

117. Codonella layenula (CLAP, et LACHM.) ENTZ, var. ovata J0sa.; 600 /i- From the west coast, near Bergen. 
118. Ptychocyli* urnula (CLAP, et LACHM.) BEAKDT var. subarcttca J0BG. n var; 88 %. Lyngen II, 0250 m., S7 A 189$. The 

plic of the house only indicated near the mouth, where they are more conspicuous. 
119. Gyttarocylis denticulata <EHEB.) PoL,f var, subedcntata J0BG. n. var.; 46 %' Kvaeoangen I, 34 /i, 050 m. Length 111>, 

,,tail tip M 12 |x; breadth of the month 49 jx. 36 tegth, Areoles omitted in the figure. 
120^ 0. denticulata (HRB.) POL., var. subedentata J0BG.; 4 *%. The 0gs Fiord, u /i 189^, 0-dO ra. Length 145 JA, tail 34 |x; 

breadth 51 jx. 36 teeth. Areoles 2 ! /a on 10 jx, omitted in the figure. 
[Fig. 121 on pL XIV]. 
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Temperature curves. 
I. Tranodybat, "A 1899. 
11. Tran0d0bet, 16 / 1899. 

III. The Sea NW of Rest, M /a 1890. 

IV. Tys Fiord I, 28 /a 1899. 
V. Oxsund, 17 /2 1890. 

VI. Skjornen II, 9 /s 1899. 
VII. 0jrs Fiord II, 14 / 1899. 
V1U. SKJcrstad Fiord XII, V 3 1900. 
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The monthly average heights of water at Kabelvaag (red curves) and Vardo (blue curves) 

I. 1882 IV. 1882 

II. 1$84 V. 1884 

ffl. 1885 VI, 1885 



The average monthly downfall at 

'Svolvaer and Vardo 

S (red curve) V (blue curve). 

From flVandstandsmaalinger" ed. by r Den norake gradmaaUngskomraission" and ^Nedberiagttagelser i Norge" ed. by ,,Det 
norske meteorologiske institut u . 
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Downfall curves. 

The crossed lines ( - -) represent the monthly average downfall of the year 1899, and the straight lines ( ) show the 

normal monthly values for 

I. Svolvser (black curves). 
II. Skomvaer (blue curves). 

III. Troms0 (red curves). 

IV. Alten (green curves). 

Prom Nedb0riagttagelser i Norge** ed. by ^Det norske meteorologiske institut". 
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Attgast, September, Oktober, Noivmber* December. 



John GHff iith. Elabl. 



